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FIG. 1—JONAKER COUNTY FOREST, THE DENSEST MIXED STAND OF PINE AND SPRUCE 


u.s, DEPARTMENT OF COMMERCE 
P BUREAU OF FOREIGN AND DOMESTIC COMMERCE 
ROY S. MACELWEE, Director 


SPECIAL AGENTS SERIES—No. 195 


SWEDISH FORESTS, LUMBER INDUSTRY, 
AND LUMBER EXPORT TRADE 


BY 


AXEL H. OXHOLM 


Trade Commissioner 


PRICE, 25 CENTS 


Sold by the Superintendent of Documents, Government Printing Office 
Washington, D.C. 


WASHINGTON 
GOVERNMENT PRINTING OFFICE 
1921 


oh $4 


r : iictalikhaieienlaacdetes 


ae 


ome) 


a ham ne A og py Met ath nm engi loyie 


ou oa sel At 
: fe? oy A Ey 
$4 Wee DA wes viNY ny if 
te : 
- 4 ty : ‘ 
3 fh es ; 
| ; nat, ow ‘SV ioeds 
4, : \ s 5 
a i. A) , 4 
’ pr 
Ur gery ra ey ae ais 
‘ EBV AR LSE Ee Merce | ae 
les 
| ANT THOS? 
: : 
? 
t 
. LIBRARY OF CONGRESS 
| RECRIVED 
) MAR9~1921 
t - 
oe : DOCUMENTS DiViSION 
My 
Ni 
P ts 


‘ ht iy 
wana? Way li 


hy sat 
a wh 


CONTENTS. 
Page. 

Le SEE REL 5 US RNa LE RSID er i gh ey ee a a Py ne 9 
TP NNN Eafe er Ate Fake ale Se ies eis Sie eeken sd pi ele bce tein ae 11 
Tener Menem Manian Le COUMIY +. 22.2 2)o0. 02. Se ole ok cs ewe ee eee 16 
PeemePemra NOE SEN Me TIEIM METAR fe ee ee eh eS 7 
CUS SEL Lr ia aad IY ST ST yy is i oa a dl a a te 18 
Paretor waterwayeane Taileodds. §)/ 22.0.0. eek. ote ee Be 18 
Do UL UE Sis! he Goh cy gh ar SoS Re hah ee a ee 20 
here ianiusiarinie and Commerce: .-.. 5502.03... eS de eel 21 
Peieaisom tha prineipal Cites: 22.8. 25 2s) Slee Co re 23 
Maney weit ani) MensITGdS f22 IS. oc Dele se Skt se be ek 23 
Part I.—Forest resources and logging and floating operations..............---- 24 
Py ah 1/2 Eee sae go a ago AR at ial ee ek, gel See Rh aL FS cee eco 24 
SES 1g 21 Ea Bes UE ie el ie eee ae Pa ener ee pel agt Japedin  pee U 25 
SET SS, Marea el ay aN Ree al 8) a Rd 28 
Stands of timber......-.. erie ier ea S02 SY: yey ga Ge Gee aks sain 35 
Pema Te ee re ee 2 OP 928 18 Lye a a Sa a Cy aes ee A 38 
PorenGansit iirkione, and SeHOGksS 526 ok ere 5 js) Ue ose ae re ee 51 
LESTE SS) a ee op ecoregion A Aa. ot DLA ami 52 
ge ee PA Be oie ON Adela! athe hit em, Seip area Nodame he diva ah 53 
ene AL eter Rime) Sk Wee oats ai he a dpc coae aa eels 53 
Laws affecting forest management and cutting.........-....---.....-- 54 
SSS RUULE DEEN Sib Goel ae Dk Sie Realm en elf 5 billie gle anaes bint 1: 58 
RinerE cpr REI EINGNE ot Sh PeS) ss. Liste etn Soe Ae ep owt ones eee 59 
Annual increment and annual consumption...............---.-..--- 60 
PAPE ate STS Se ocd tales dah Adame J 2 es AMES Sheng ID age Bed 62 
Methods of obtaining raw material for sawmills.....................-- 62 

Ly hues icf a) 405 1/06 Page er Ro, a ae ae 65 
Deemer CSE Nee tater Guo A a os os tay). a Oe te = stew es 66 
BECO Rn Se SAUCES C8 ie a ak LRN I eR ed 67 
Priva ests sai Sat ok de slp Def SRS MeN Wp bee Leal aloe Ee late 73 
LSE) LAE Saat ASE i a en Pe Be 9 RR Ren IMAGER eat ee 74 
cla LL LU E-E(E IY? Re BMS Is eet igi ee ni DP ine ne? Pecan EACALSL "Me NPC 76 
Average log dimensions in different districts.................--------- a7 
VECO es ile. ov Ike SARE Sela Is SA A aR ee eens ne Ba, ied Sa 78 

Lei UT ioe Go oT eS SS Ae ok i ee Cae oi 40 14 Raat 81 
Rete nee ena Ao eto nn on. ENS ee on. EN oe 82 
Deepa iloniame maine 22 rd POS Tos i ae a Ee 85 
Pmprovement onnostine Tverd: t.2129.-. 2.2. 225. ee 87 
errs eAT LOU ND ere lok PONE aS Le a a 87 

OL ENS CHAT chs 5 SE sis yeep a Rd ce dtl 88 
Ouewnpraitine of lapsies.)22- 2222. So ee Dat nee eee ne eR 89 
ryan aC WU ee tee se ht NN ah UT later aaah LD 89 
Seo EE Wa alias 375 10°75) © 0 a a tet a Aetna fan) eed 89 
ost Of Hosting: 2 S200524.4). . | Reset en nt A RS, oR Re a 90 
Pecene hosiine omcquality ee i ae oe eee oe Pe ee. 95 
PenemeireNelOpmMemisid saeco) (ae err ok ols ee ees FOS 95 
Pat [temper mantiiacware:s (62: 525A 2. sesso ooo lee See 96 
SEL EL PS Hike ID SO ite 50) ae I CA ok ee 96 
mexciopment ob theiidustry. (750252 5e./s o-oo ee se ee ee 96 
PranmptpriC sae RINGS cc: Wot Cas See ctarai (vis via a's!) 2 tee eae © 98 
Ownership of mills.............. Perera eet or fetes Dh de Abbe ee 100 
Pema atertiad MOMs et ooo too ee es ek oes dp poe ee os 100 
VETS GE TES SS aoe re te bie a a RN ia TA ES 103 
eetrmeeveu ee Puma Ghee SUN. cfh e 45a UR SS So M2 ole <n ca Weta AE Cpa 104 
Peaqernmont-operated mills o 0)... 5 Jo.0 2s o'  e e uE e 105 
=a: RN SERGE © Soe pao aR a a RE 106 
Pm nryes eerie Vet on te eet eS SAIS SL. oss tote ats ae ene 8 106 


CONTENTS. 


Part I1.—Lumber manufacture—Continued. 


Sawmill industry—Continued. 
Mill construction and machinery +. i.24-2: 2) cc. oa. eee eee 
SWING. ois oom settee wie Ceincare Stee Sheet eine Spe NC er 
Edging, sorting,and. tranisportatian’ss 2. fae). 22. 2. 2-4 3) eee 
Dimensions. 3.0.5 iL dod see oe oon abe aCe ee ee ae oe 2) 
Special prod ucis. 225 vac: aks eed): 
Utilization of sawmill wastes: -2.< 2... ..0.wi. Sec eee eo. 6 
Seasoning: - 2... Aol Soot W dn Smee gee oe ha ne 
CGY OS 5's 5 2 Se eo te ch de Levee a ee 0 
Abiahorbisi tats gieegnny eee mE teal Calter geey Ait (ap aoe liu Sry) 2 Nc Us eae 
Tiga oo ke et oe eee A i ee 2 
Inspection in port/of shipment: >. 22... 02S 2. ee 
Tabor’ and “wages... 258 sss crises aie cle eee le 2 
Cost of production. 2022222 Jeo. fo sce dad te ene Se er rrr 
Planino-mill industry...2-< case.2- sb sac ee aoe on ae 
Crew of planing mills sees Hee a ee Se er 
Equipment of planing mill............. «apenas apse iat ee 
Resawing and planing methods. -..--- =. - 2). 24-6 ose nem nea ae ee 
Dimensions of planed Tumiler. 2... 2. /2 2200. Oe oe eee ee 
Grading and Josie: eso. 00200. ue ee ee 
Jahor and: wares... Sto eect ot ae Jo uke Vin GAM ae oa eer 
Cost of production: "22g." tee ee Oe ee er 
BOR TACTORICR 2: e's. bons Boge wee. J De een A ie ine en, eee 
QUIN Go fc 3 eae So aww Noe ih oP GAS ola ha ee tare oe 
Sawing of raw materials... - 2255-56. sje ooh ele bee oe el 
Dimensions of shooksey. 3 7/32.) b.st tS ee seek 
Dhipmients.. oo Sis. 22 ee ee Sas ew he tote en Sacer Pe oe oe re 
Cost of production and: labor 4 5 fo See eae ar 
Ready-cut houses—Sash and door factories......:....--.-------------+-- 


Part 1L1.—-The lumber exportdrade. ..-- 722s 2 ens: oe eee ee ae 


Development'of the export trade: ao. oho nes So sec ee ee 
Sawiland planed fnmber 2.02: Sc. es ete cece tho ee ee ee 
Round, hewn; and saggigptmber 24.5. --ce5- 2-eh - ee oe eee 
Markets for Swedish lumber exports.,....-......------------------:- 

Shipping conditions: 2 ie Seas... ns se em od a 
Raitway freight Tatesitc-—. Jo2 5 22s 2s si hh ee ae ee 
Steamship lines and tonnage question....,......----.---------------- 
Ratting of Sawn lumbertece.-- o-a-<.5 <2 ~~) % Lanes ei ee Cee 
Qeean Tretoht Titesy.¢ 5 Sahoo Sh ce Ba ee a aka a cleaner ee 
Marine insurance: < tcc peers Soak teh epsieeiienicte +94 Sac 

Shippin? revions:. oo ns52 sce nas eee ae Sneek apn t: 
Upper-guli reaton. 3°) Fee. coset t cee nee > oe 
Hemosatnd revions 220328. ~ oo:y = oe 3 - 3 ene i ee 
Lower-guli rerion. 2026 2 c= sis ooo 2 ous els nS er 
Stockholm-Malmo yeeion:... =<. .1: sa 45 5 se marta ws ce Geena 
West-coast-rerion. 2. pisos .< cock- ee fare ns ita >) ai 

Detailed consideration of principal markets............----------------- 
United Kingdom. J2e050 5 <=. ¢ soe se cene > ean pee ere 
Wranten cs x posine See oe he oe ese ss Sen ot ae ee 


GPWAY ico ca. hee Seo = Cen Saene'e «saree ke ei 
Other Huropean markets. 22: ...-. . 2.-< 2M. Sree eben 
(AB Tas ea NR a | een a Snes Cree eee ee 
North A Eri Ca ot ss os PRL hee conic Die ce iererbie ie ate eC a oe 
British’ South) Africa.¢oc seen occ cmcces eee eck Seen eee 
Other markets of Aimicameee. .o.ne 2 eee eee. Seen eee cence at 
Aastra 5. e yo create eas Sie a ler are Se OS Neos A 
TRG SATMOTICAG. «tic ce eters eee coc, ce cates cet Rea leo, aks oe 

Competing lumber-exporting countries........-......---------+--+----+---- 
Bab t= i Ts HA eg SRS AES wn al GT] TAA J he ge al ee aia a Anjo 2 = 


CONTENTS. 


Part I1I.—The lumber export trade—Continued. 
Competing lumber-exporting countries—Continued. 
SPATE No SIC Ee ae eae een ae RAINS Spy Se 


PES ira peer ALC er oo an a aoe ei ein inpermse cial ASA ales eed oc 
Managing the sales department of the mill.........................-. 
Pieper poeta memods actor Thus seid 2 fete gai b teste ay ece uss. 
Cee eater reise 22 te. SS at 2 eat Seni dn BIOs ee. d 
Reema eran Sree te Li cms yy. 8 de GOs ehe! onl lerik sese hin Me Ad 
Trade journals—Advertising Se a5 a See: cot OE een ey Bae a oe ay SU Fas bg 

Swedish Lumber Exporters’ Association .....-.....-.-.---.-------++---- 
Sei sumAIOM HOE VACEs ese ees Fis as US el idles). Coe ca theo fh 
Attempt to establish uniform grading rules............-...-.--------- 
eemrrerineemeon 22 i241: Joel esses aoe Es Seeds Lhe xs 
PemNE EMME VICE. oy cea Se te om oe TO ce tie et wee 
Cooperation with Government and with other associations............ 
Advantage of similar organization for United States...........-- aes 

Terms of payment and financing of lumber export trade......-..-...--.--. 

pi PAR ENE CONT on 4s) 37h ea he ees et eS hee aie 


ROE PRICE MUOLAMMODR. . 25.05.05. 6 ON ee TEES. 
Prices at Hernosand from 1910 to 1919..................---.--2----. 
Oiicial prices for'speeiliied Uates 25.4 yee ns io eee See... 
Review of prices irom1870to 1901.24. -3..5.5 Sen Jos eh Be SE. 
Prices at central Norrland qiorts: 3. 4. Sec: 3. 2.9 hs- 1 sds SR ee: 
Epicunwen lower-oils Gisthict:. i. i4e <2 8 no ee hs aes ike Re. GES 2 
Perteariare tnteal ter kets. 82 sak wie oh.) Be Ae ae Ae 
Peer nunventomimabic. ss ice to TS 2s sgesl s Be et 2 ae 
Comparison of Swedish and American softwood lumber...........-...----- 
Pema MRC rar ia dea Grech ey emeee Gris Saws add oR EY a = 


Future of Deiat forests, lumber industry, and lumber export trade.......... 
REPENS eens Se hehe, eo Ue weies a's tule ee ost ed. dey EWE. 
Appendix A.—Swedish imports of woods.............------------.2----- 
Appendix B.—Swedish exports of woods...........----.-------+--+----- 
Pag EMbbaO, AU REALG PUES. 02 86 SE on ee cise kee eke eee Se 


ILLUSTRATIONS. 


. Jonaker County forest, the densest mixed stand of pine and spruce in 
MUrONe. 2-62 Pee a fos eigen. 
. Exceptionally fine stand of - pine in State forest............-- facing. . 
Typical pine forest in northern Norrland.................---. Peace 5 
_mechiono: Swedish pie: J!.05/.Jo020.2....-: Lene . facing. . 
. Exports from Sweden in 1913, by groups of articles: :iiak) Wi Waaeee, 
ericumeinavian forest TEs1ONs. 2 2..5.cen 0. = oss 22-2 s ee 0k de Se 
. Eighty-five-year-old stand of pine and spruce, 7,000 cubic feet per acre, 
Pereeatlin (istrict. se.) Jc cece ead toe nos «EIA facing... 
. Cross section of Swedish Bhulicene a clas te Senbe (Stveregtes LAP pe ca 7 sane 
/emoductive forest areas. by (Provinces: 6)32.22. 222222. 20P 2 22 be 
10-Meteh forest, central Sweden... 2...2.2. fo. $02. 2 e. . . facing... 
11. High stumps left more than 50 year ago ................-.-. facing... 
12 eee forest districtst. Usb eetj ut See a Yk ie ee 
13. Plan of Swedish State College of Forestry, Stockholm .............-- 
14. Sixteen-year old pinestand on drained land in centralNorrland. facing. . 
15. Draining of forest land, southern Norrland................-- facing. ; 
16. Method of SNCS aS See ec ae ee ss LANES apie 2 PR SO facing. 3 
17. Forest areas covered by special lawa. set. 42; 2S. F022. 2B 
18. Annual increment arid annual cut in the Swedish forests and possible 

Pen nPCINeN G2...) Tt Sure Oe oes RRS IL 
19. Highty-five-year-old pine forest in Dalecarlia after second improve- 

TORS 4 Sn ET aR SED 0 S00 Oe facing. . 
20. Exceptionally fine stand of oak, southern Sweden..........-- facing. 3 
21. Clean-cutting system, leaving mother trees................... facing. . 


OO NOD wb lm 


6 CONTENTS. 

Fig. 22. Chopping branches and refuse into firewood..........------- facing. . 
23.) PUllinproote ss oe 325 pose aym = mp pepe icc te eich teen tare) Pate cern facing... 
24. eorning charcoal <i.) aoe oeratata mis ate oie era attanteteta a oo ant eae facing. . 
25. Rigid inspection of height of stumps..-.......-.-..--------- facing. . 
OG. Divan ORB oe cic ai acre sre etre oe tte ere idle aes wee ea ee facing. . 
O7 Aeopring Camp... aan) nts aoe Ota eemieete ene ees aoe facing. . 
28. Crosscutting, barking, and cutting off rotten section of log.... facing. . 
29..Logs piled) on river bank::< $2.\752\).- sie ae eee ee facing. . 
30. Northern Sweden, showing rivers suitable for floating..:..........-.-- 
31. Plan of sorting basin for saw logs at Sandslan.................-.-.-.--. 
32. Bundling small top logs for floating.............-.---.------ facing. . 
33. Pulp logs and logs for box factories piled on river bank.......- facing - . 
34. Logging with reindeer, northern Sweden..............-...-- facing. - 
35. Relative cost of floating various log dimensions, shown by index 

* MUMMERS os = Saisie ce aie etard S Spore terete late elaretote wrelenere tate tate na Cte 
36. Logs from State forests showing large percentage of heart... - - facing 
fed Wye oT ee ons ee A ae ee ie ree facing. 
SO SE MIMIC L. ke satan c sutemate be Siratew o toietereeetete a nels Clare area facing. . 
29. Bloating lopsin,Norrlang?e=* fo) soto nee oe eee eee facing - - 
40. Plan of administrative organization of sawmill..............-.------- 
Al. SOPLINE pasim FOr LODSS 2 te St eee eter oe ee ete efor ene or ee facing. - 
42. Piling logs onrland’. 322 Se re ee SR ae ee pean as facing. - 


. Apparatus for bunching logs in sorting basin, Angermann River. facing. . 


44. Stendahl’s saw blades and ordinary saw blades........-...-----.----- 
45. Plan of Swedish sawmill, box factory, and dry kiln................-- 
46. Plan of Swedish sawmill, yard, and docks.......-....--..----------- 
47. Plan of interior of Swedish sawmill... 22.2262 SS ee 
48. Ericson system of piling logs on land..............---------- facing. . 
49. ‘Twosyetems of storing logs: 22222 oo 2- ae emcee ee ee ees facing - . 
50. Sawing system passing logs once through the gang saw .-..----------- 
51. Sawing system passing logs twice through the gang saw-...--.------- 
52. Sawing schedules for logs 103 and 9 inches in top diameter ..........- 
GY il Layo 0 (hac ee ee oe AS SE STR AS facing . - 
54.) Mode@ricsdwmnillutsa a tks... S. Aejeceiraha ccisiemtae's See eee facing... 
55./Diapram of piling method .-..).-....----2.----7e- peo see eee 
56. Maximum sizes of knots permitted in various grades. .......-.------- 
575 Balanced) circular trimmers.e:.. 20203 2 Re Pee eee facing - . 
BS. “Sta vecititer. 2abo-cs cea. oc sg k Sane Sere ieee a oe eee Ee facing - - 
59. WARE et Seats eee awe isis om alae cle ee era eerie ie me eee facing. . 
GO. Thor Carriage. 23). ct ocd oted Sobek Seana eaten ame oc facing. . 
61. Average amount of wane permissible in various grades of a 3 by 9 inct 

lank fs 3. 2o0G Sa eas ecient a eet ee 
62. (Ganorame Saw. Patan. oo-cln tetts oh ae eee oS eee facing... 
63. Gang-frame saw for crooked logs: ... .).).5-.. 2222-222. 22582 facing. - 
64, Plan of interior of Swedish, planing mill. 0400. 245.1545 See eee 
65. Automatic apparatus for transporting logs from pond to mill.. facing. . 
66. System of conveyors transporting lumber from mill to sorting plant 

Outside of mill 8s a eae pe at inleinr gna etola  e enee facing - - 
67. Interior of modern Swedish sawmill.............----------- facing. . 
BS, A workman's Ouse. 3. <4 ss5-2- eaiee aes = eee facing - - 
69. lecesiind pulpmill..< 2280.2. co5 - heehee emesis facing. - 
70. Accurate length measurements of Swedish pine......-.-..---- facing. - 
71: Sawdust pile worth: $10,000. . ~~ ......7. -..d/seeind Jee see ee facing. . 
72. Torroba system of shook manufacture... 20)... 2.0.22) s--s22e-cees-= 
73. Production of sawmills and planing mills by Provinces. ..----------- 
74. Export of wood of all kinds from Sweden, 1913.........------------- 
75. Exports from Sweden of rough and planed lumber of pine and spruce, 

from 1886) to. 19182 25.505 feels Ae eater ee eee Ul eee ere 
76. Horse eating cellulose food... .....--005. een 22-2 -le cis seh Me 
77.. Briquet of compressedPsawdust..ii// [asda o.. Je senses eeeee facing - - 
78. Broom handles........ er te ha, be Rae Make a 2 te 2 ae facing. . 
79. Piles of lumber covered with tarpaulins .....-.------------- facing. - 


. Exports from Sweden in 1913 of rough and planed lumber of pine and 


spruce, by countries of destination............---.-+---------+---: 


. Exports from Sweden of rough and planed box shooks of pine and 


CONTENTS. 

Fig. 82. Export of rough and planed lumber, by shipping districts, 1913......- 
Beet en; Watcha Hemet meta Uina oath ne ne anemc ssa css 5 ees A « facing. - 
84. Lumber piled solid and protected by triple roof..........-. facing. . 
85. Piling lumber so as to leave ends 3 or 4 inches long protruding from 

(Ee oo ol Me Ie SO Ae Set a ae ee a eae facing. . 
86. Method of piling with high base and perfectly clean bottoms. facing. - 
Gi? ANOGeCEMeLEMONOE PTINE. (052-2 - wc ho skeit's aie ween Sac = facing. . 
epee 23 eS ie TS eon eie e eer facing. 
89. Pine staves Reeth VsOe BUNDIAGH Lo). are leet ee Sinn t - allasieia facing. . 
90. Pile containing “‘Schaalbretter” used for packing cases for glassware 
MeRege MIME e ice malta ~ paces ni siaineis ede Swi otd- 2. facing. - 
91. Swedish price list, in Greek, showing brands. ........-.-.-......-.- 
SMP Rhea! Sat tela aloe nce ated bs aialew alerelea aie bm cee Gare = on oe mys facing. . 
93. Grading and trimming lumber on.dock... - 224. 2... /sisae = 52 = + facing... 
94. Transporting lumber from portable mill in interior to railroad station, 
SOUT 2 0 5 3 2 I SR ee Ne OR et facing. . 
Somoatee cor loadine lumber ./:2.225. 5225.2 oe facing. - 
96. Fast-feed planer. a ace honte Vai NG's eee oe ee facing. é 
Dia pROM RMNICVAT AWE! 2-25 sic !5 ne one So ee bane ees e 5s facing. . 
“letee JES ETT PTE Tg SoU te es ofl MN ORE a ee ee facing. - 
Se ete NE ECM DS Cee arts oe lee Se ares saat Mets Meher e ae facing. - 
TL UE 5 1355 OG Se Raa SE SS ee os oe aye facing. - 
iA honishe box Machine 5. 9820.20 0.1 a eget. es facing 
102. Double resaw for box material. ................220.-22--0-+ facing. . 
103. Spruce lumber, showing brand and dense growth. .....:.......----- 
104. Sample of Swedish advertisement, showing fOVGN ec ee eae come es 
io) Mine'props.in portot Goteborg? . .f..5/2.-.5502.0552-222 24 facing-. 
Mie ire Ar OF GOlEGONG.. aes ee cee sts oes cele ee rea fe 
107> Squaretumber, Island. of Gotland: <..2.-....52.-5-5-4--.245- ing... 
108. The first Refanut lumber raft, carrying about 4,000,000 et hoard 
EDS IST Ly RS a eh ee re Ce tO eae ee facing... 
109. Export prices of Swedish lumber from 1864 to 1913...... Roce NO: 
110. Type of ocean-going vessel used by interior mills............ facing. - 
111. Lumber paid for but left by importer because of lack of shipping facil- 
nS eee Neen Pe ee eae ya) lt ba oe toe se alle 
112. Twenty-two steamers loading lumber, Hernosand district. - -- facing... 
ii, tade-morking of lumber! Sse. 2. oe ok eo. ene facing. - 
114. German oak imported into Sweden. .:....-.-.---------+---- facing. - 
MP OMB StsGake MORSE bie 2b Ses lass ses Sn abe een sods facing. . 


PreeOMLE TaD Ole WEdeU Ms hoy. hic 2m k O cinip aie an sce din Seas orsieiein facing. . 


vat 
we ined, gece S 
ae 


iets "ie oy en aire 


ese? 


et hat Se w sy 


he 
dete Prat 


> a 2 s 
~ Res tad, 4 


Oe rata 1) BRATS 


pert it pit iL a t ul : ef 
ra 8, J . wt ¢ 7 Py ; 2 a. 
“Aad Soba TY Gide nite. Wea ALINE Haat 


Palatino pay tee A LAR ob hey , 
AN > "- : hy eolras 1 basi Neel § at ie aie 


LETTER OF SUBMITTAL. 


DEPARTMENT OF COMMERCE, 
Bureau oF Foreign anp Domestic CoMMERCE, 
Washington, October 27, 1920. 


Srr: There is submitted herewith a report on the forests, lumber 
industry, and lumber export trade of Sweden, by Axel H. Oxholm, a 
trade commissioner sent to investigate the Scandinavian lumber 
field jointly by various lumber associations and the Bureau of Foreign 
and Domestic Commerce. Reports by Mr. Oxholm will also be 
issued on Finland and on Norway. 

Mr. Oxholm spent approximately eight months in Sweden, during 
which time he visited nearly every sawmill district in the country 
and, at the invitation of one of the principal exporters, even spent 
some time as a workman in 4 mill in order to gain a thorough knowledge 
of Swedish sawmill methods. Mr. Oxholm’s work was greatly facili- 
tated by the cooperation of the Swedish Government, principally 
through the Swedish Forest Service, of the Swedish Forestry ieee 
ciation and other institutions of forestry, and of the Swedish Lum- 
ber Exporters’ Association. He also received valuable assistancefrom 
more than 1,500 lumber operators and business men in Sweden, 
all of whom showed great willingness to supply the data desired. 
Finally, acknowledgment is made to the United States Forest Serv- 
ice for preparing material for the report and also for reading the 
completed manuscript and making suggestions for its improvement. 

Sweden holds the foremost place among the nations in the intelli- 
gent exploitation of forests, in sawmill management, and in lumber 
export methods. The forests represent so large a proportion of the 
country’s total assets that the best efforts of the Government have 
been directed toward their conservation and effective utilization. 
With this backing from the Government, the main features of the 
Swedish lumber industry have come to be forest conservation, close 
utilization of raw material, accuracy in manufacture, and a definite 
export policy, worked out through many years’ experience and 
strictly maintained. The consideration of the results attained in a 
country that has thus concentrated on the development of the 
lumber industry can not fail to be of interest and benefit to Ameri- 
can forest owners, lumber manufacturers, and lumber exporters. 


Respectfully, 
Roy S. MacE.wes, ~ 
Director. 
To Hon. J. W. ALEXANDER, 
Secretary of Commerce. 
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SWEDISH FORESTS, LUMBER INDUSTRY, AND 
LUMBER EXPORT TRADE 


INTRODUCTION. 


A study of the forests, lumber industry, and lumber export trade 
of Sweden is probably the most interesting of its kind because Sweden 
occupies the leading position in the world in the lumber industry, 
not on account of the quantity produced, but on account of the sci- 
entific forest management and the efficient manufacturing and selling 
methods. 

The climate and soil in Sweden are both very favorable to the 
le of forests, and a large part of the country would be unsuitable 

or anything else. The total area of productive forests is 55,000,000 
acres, of which public forests constitute 13,000,000 acres and private 
forests 42,000,000 acres. Stringent laws with regard to cutting are 
especially necessary in Sweden because of the supreme importance 
of the forests in the national life. A Swedish forest expert, C. A. 
Agardh, wrote in 1857: ‘‘It may be said that the position of Sweden 
as an independent nation and as a civilized country is contingent 
upon the existence or nonexistence of forests.” These words were 
written before the lumber-export trade of the country was started 
on a big scale; they apply to present-day conditions perhaps even 
more strikingly than to those of the middle of the nineteenth century. 
During normal years before the war the exports from Sweden of forest 
products (timber, lumber, lumber products, pulp, paper, etc.) aggre- 
pee $90,000,000, or 44 per cent of the total exports. The Swedish 

overnment accordingly considers the perpetuation of the forests of 
such vital importance that no one is allowed to endanger the future 
of the timber stands by reckless exploitation for the sake of immediate 
profit; and this point of view is so generally accepted that no diffi- 
culty has been experienced in connection with the Government’s con- 
trol of the cutting of timber on private lands. Possibly because the 
cutting is thus restricted and it is a matter of necessity to get the 
utmost value out of the cutting that is permitted, patel attention 
is paid in Sweden to the elimmation of waste in the forests. High 
stumps are unknown. Top logs are rarely left in the woods. Swed- 
ish lumbermen not only have endeavored to obtain the highest pos-_ 
sible prices for the main product, saw logs; they have also aimed at 
the closest possible utilization of the waste products of logging 
operations. 

Approximately 20 per cent of the Swedish forests constitute broad- 
leaf species and about 80 per cent coniferous species. The broad- 
leaf species are of small importance, because the stands are scattered 
and the supply is insufficient to cover the needs of the country for 
hardwoods. The coniferous species afford important quantities of 
material for export, either as lumber or in the form of manufactured 
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products. - There are only two species of coniferous woods of any 
importance, namely, pine (Pinus sylvestris) and spruce (Picea ex- 
celsa). ‘The pine resembles the Norway pine of the Lake States, 
and the spruce that of the western coast of the United States; but 
the growth is smaller and the trees have more branches, so that the 
lumber produced is generally very knotty. On account of the north- 
ern location of the Swedish forests, the growth is dense and the tex- 
ture of the wood is solid. 

The age of maturity is reached at different stages in various parts 
of the country—in the most favorable cases, in 75 to 80 years, and 
in very extreme cases, in about 200 years. Most of the forests are 
located in northern Sweden, but southern Sweden is the largest pro- 
ducer of lumber at the present time, owing to the fact that this dis- 
trict is more densely populated. There are only a few virgin forests 
left, because the Swedish forests have been subject to exploitation 
for centuries. 

Strict laws govern the management of the Swedish forests in all 
parts of the country. There is, however, no common law for the 
whole country, as climatic conditions have necessitated special laws 
for the different districts. These laws have to do with the cutting 
regulations and compulsory reforestation of cut-over lands. Lately, 
a law has been made to prevent the cutting of immature trees unless 
such cutting is necessary in order to improve the condition of the 
forests. Reforestation on a large scale has been carried on in Sweden 
by both private and public enterprise, because the forest owners in 
that country regard it as a commercial, paying proposition. The 
forest laws in Sweden and the methods of enforcing them offer much 
to interest the people of the United States, because conditions in 
Sweden are similar to those in some parts of this country. 

Swedish forests will never be cut out. On the contrary, there is no 
doubt that under the present system of management the quantity 
of standing timber will be not only maintained but increased through 
reforestation, the drainage of swamp lands, and other measures. 

A glance at the map of Sweden will immediately show the great 
advantage which that country has in its network of rivers; the dis- 
tance from the place where logging operations are carried on to the 
nearest waterway is only a few miles. Practically every forest dis- 
trict has been exploited; there are only a few areas in the northern- 
most part of the country where cutting has not been carried on, 
owing to the fact that the rivers have been unsuitable for floating logs. 

The cutting of saw logs is carried on only during the winter in 
order to prevent deterioration in the quality of.the logs through 
discoloration. Stumps seldom exceed 3 inches in height in the for- 
ests, and the utmost care is given to the cutting of suitable log lengths 
and sizes, so that the best possible result will be obtained when the 
logs are cut into lumber. No logging machinery of any kind is gen- 
erally used in Sweden, although American tractors have lately been 
introduced into that country for haulmg logs. Until recently horses 
had been used exclusively. The logs are loaded on sleighs and 
taken on the snow to the nearest waterway, where they are piled 
on the river bank or on the ice ready to be dumped into the water 
im the sprmg. The floating of logs is usually carried on by a number 
of floating associations established by log owners in the various sec- 
tions, the logs being floated for jot account. 
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No country equals Sweden in floating facilities, and the cheap 
transportation from the forest to the mill accounts for the fact that 
Sweden can effect a very close utilization of its forest products— 
closer than that of any other country, with the possible exception 
of Germany. Top logs, even down to one or two inches in top diame- 
ter, are bunched and strapped with steel wire and floated to the near- 
est charcoal plant, where they are converted into charcoal. The saw 
logs are, on an average, 64 to 7 inches in top diameter and average 
in length about 17 to 18 feet. The logs are generally barked in the 
woods, in order to prevent an accumulation of bark in the river and at 
the mills, which would seriously hinder floating and otherwise cause 
considerable damage. 

The manufacture of lumber in Sweden is characterized by the 
same careful utilization of material as the logging operations, so as 
to obtain the most profitable dimensions from the log, to minimize 
the amount of waste material, and to turn the waste material to 
useful purposes. Through years of experience the Swedish manu- 
facturers have produced a type of machinery especially adapted to 
the Swedish conditions. Following the increased value of stumpage, 
their machinery has been constructed with a view to effecting the 
largest possible saving in raw material, and the gauge of the saw 
blades is always very small. All large mills are equipped with gang 
saws; only the smaller mills have circular saws. The gang saws 
give the best results because they saw lumber to exact sizes. Careful 
manufacture is the principal feature of the Swedish sawmills. The 
green lumber is given a certain excess to provide for shrinkage, and. 
after it has been seasoned it has exactly the required dimensions. 
All guesswork has been eliminated from the Swedish sawing schedules, 
and the method of obtaining the most profitable dimensions of 
lumber has been calculated with scientific exactness. The various 
sawing systems employed are described in detail in this report. 
Particular attention is given to edging the lumber so as to obtain 
the largest possible sizes, because the price of lumber is determined 
by the size rather than by the thickness. The lumber‘is not trimmed 
in the mill. It is cut to almost any dimension according to English 
measurements. Metric measurements are seldom used in Sweden in 
connection with lumber for export. The lumber is edged on the 
half inch, and in thickness is cut to almost any size, but usually on the 
quarter inch. 

The actual waste in the sawmills is negligible. Even the smallest 

piece of lumber is usually turned to some use. If too small to. 
produce laths, broom handles, box shooks, etc., it is converted into 
charcoal or pulp. The sawmills are generally run in connection with 
pep factories, and many mills also operate planing mills or box 
actories. The planing mills are equipped with Swedish planers, 
which show some excellent features in the way of saving material 
and producing perfectly smooth products. The operation of Swedish 
box factories, planing mills, and sawmills is based on the skillful 
utilization of the raw material. The profit of the operation may 
hinge, in many cases, on the thickness of the saw blades used. 

Nearly all the Swedish mills season their lumber in the open air 
and it is never shipped without being air-dry. The seasoning thus 
requires two to seven or eight months, according to the season of the 
year and the location of the mill, The lumber is trimmed before 
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shipment. The trimming is effected on the odd and even foot and 
much attention is paid to trimming in such a way that the lumber 
will yield the highest economical result when sold. The mill ends 
are carefully collected and retrimmed and put up in suitable 
lengths from 1 foot (sometimes from 6 inches) to 54 feet. This prod- 
uct is either sold to the local box factories or shipped in large 
quantities to foreign countries. 

In regard to shipping, Sweden occupies a peculiar position, because 
the majority of the lumber shipping ports are closed by ice during 
several months of the year. oly a few ports can ship the year 
round. An interesting enterprise has just been started in Sweden to 
raft sawn lumber, and this promises a great deal for the future. 

During late years the Swedish exporters have combined in selling 
for export. They maintain a strong organization and have minimum 
prices established to which all closely adhere. This association has 
laid down specific rules for the handling of lumber for export, and 
the Swedish exporters also cooperate with the exporters in the 
neighboring countries in regard to prices and selling conditions. 
The raw material and the cost of labor are too high in Sweden to 
allow any cutthroat competition, and the Swedish laws do not prevent 
combinations of manufacturers in order to stimulate prices. The 
Swedish lumber exporters have taken advantage of these conditions 
and have generally bes in a position to obtain such prices as would 
give them a reasonable return on the investment. The market for 
Swedish lumber abroad is so firmly established that it practically 
sells itself without any great effort on the part of the Swedish ex- 

orters. 
7‘ The general rule is to handle the lumber through foreign agents, 
but many firms prefer to let domestic agents handle their output 
on a commission basis. The location of Sweden, close to the most 
important lumber-importing countries, has enabled the Swedish ex- 
porters to keep in close touch with their trade, and they thoroughly 
understand the conditions abroad. | 

The prices of lumber have increased very materially since the war, 
as have the prices of stumpage and labor. The position of the 
Swedish lumbermen is now considered exceptionally good because 
the war and the high prices have enabled them to better their con- 
dition. It is believed that before the war the profits realized on the 
lumber export business generally were 6 to 8 per cent on the capital 
invested, which is not considered wholly satisfactory, having in mind 
the risk connected with the business. 

The Swedish lumber exporters will probably maintain their 
position; but it is doubtful whether one may expect any increase 
over the present quantity of lumber for export from that country, 
because the forest resources are devoted, to a great extent, to the 

roduction of pulp, which generally offers more profit than lumber. 

t is improbable, therefore, that the exports of lumber from Sweden 
will exceed 2,000,000,000 feet annually, which has been the average 
figure in years past. 

There is a marked difference between Swedish lumber and the 
principal species of American lumber exported to foreign markets. 
Swedish lumber is to be considered as good construction lumber; its 
many knots render it unsuitable for special purposes to which the 
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better grades of American lumber are adapted. The sizes of Swedish 
lumber run smaller than those obtainable in the United States. 
There should be no question, therefore, of serious competition 
between Swedish and American lumber if the exporters in both 
countries are thoroughly familiar with the character of the lumber 
exported. The best species of American lumber have sometimes 
been sold .in foreign markets at the same prices as Swedish lumber; 
but this, no doubt, has been due, on the one hand, to the unfamiliar- 
ity of American exporters with the character of the lumber shipped 
from Sweden and, on the other, to the excellent Swedish, manufac- 
, turing and marketing methods. There is a demand in most countries 

for American lumber, since it has qualities seldom or never found 
in lumber from other countries. "The market is apparently so 
extensive that there is no need of cutthroat competition, since the 
accessible forest areas of the world seem to be limited in comparison 
with the demand for lumber and lumber products. 


GENERAL DESCRIPTION OF THE COUNTRY. 


Sweden (Sverige) is situated between 55° 20’ and 69° 4’ north 
latitude and between 10° 58’ and 24° 10’ east longitude. Sweden 
constitutes the eastern part of the Scandinavian ‘Peninsula. The 
country is bounded on the west and north by Norway, on the east by 
Finland and the Gulf of Bothnia, on the south and southeast by the 
Baltic Sea, and on the southwest by the Cattegat, a branch of the 
North Sea. 

The area of Swéden is 110,771,000 acres, or about 58 per cent of the © 
area of the Scandinavian Peninsula. Of this area 9,336,000 acres 
(8.4 per cent) constitute inland water. The area of Sweden is some- 
what smaller than the area of Spain or than the combined land areas 
of the States of Indiana, Ohio, Pennsylvania, New Jersey, and New 
York. The coast line is about 1,550 miles, the extreme length from 
north to south 980 miles, and the extreme width from west.to east 
310 miles. There are only two large islands, which are located off 
the southeastern coast—Gottland, with an area of 740,000 acres, and 
Oland, with an area of 330,000 acres. 

Sweden is divided politically into 25 Provinces. : The area of these 
Provinces and that of the largest four lakes is as follows: 


/ Percent- 
Provinces and lakes. Land. Water. | Total. . age of 
| water. 
—— = a | 
Acres. Acres. Acres. 

City of Stockholm........ W61s SDE SRR CLE NSB ha ater 3 33, 000 2, 000 35, 000 5.7 
Huraldistrict. of Stockholmey oo SU ee ee ee eee 1, 826, 000 86, 000 1, 912, 000 4.5 
ROMS bas Bees Ree ee te eee eos he ni ler eae ae tam es a 1, 265, 000 48, 000 1, 313, 000 3.7 
Sodermanland 1, 541, 000 142, 000 1, 683, 000 8.4 
Ostergotland Pee 2, 464, 000 266, 000 2, 730, 000 9.7 
Jonkoping..... Lu 2, 623, 000 224, 000 2, 847, 000 7.9 
Kronoberg..... Hla 2, 201, 000 248, 000 2, 449, 000 10.1 
iéaimar sso. o.2 See 2,708, 000 144, 000 2, 852, 000 5.0 
Gotland sce est as, : 70, 000 10, 000 780, 000 tes 
Veit Cai teliray 12 ies ROC es er DE aR eRe A 716, 000 29, 000 745, 000 3.9 
Christianstadis/o: = Si 1s hae ea ee eee nee 1, 543, 000 53, 000 1, 596, 000 3.3 

MON TIS! Geeta Nee coe ile a ene Ue ae rea rae U 1, 170, 000 28, 000 1, 198, 000 2.3 
Hallandk 5... {sade son Peterson oe oe ene 1, 180, 000 37, 000 1, 217, 000 3.0 
Gotebors and iBohustes ee eo soe eee eee eae ee 1, 210, 000 37, 000 1, 247, 000 3.0 
SBAITSDOL ES co ane ee eee cote en etek EE mR Enea eee 3, 146, 000 8.3 
Skaraborg........-.- CEOS EE ae PUA ht Baek eae 1 tt) 2,095, 000 4.8 
VOVIT ATIC ces Sateen ori eee ake Re UE ee Ware anes 6 4,775, 000 9.2 
Orebron. <5 os h Suk ea eer een eee aL aah 2, 258, 000 8.7 
WMestmanland os. = 22. seeeeeocee Soy Sb tke ak en SR 1, 670, 000 4.7 
EOD PARDOL Es oasis ae eee lara kee cise a soe Stone 7, 414, 000 5.8 
Geviebores. i ovee ee ae ae ne eee aie aaa , 4, 875, 000 7.8 
WOStOrMONnIATIGs. oot ee connie eee cise aoe ee mere oeieeieee 6, 309, 000 5.5 
Jemitland. 5 Mosse eas sees beee oe 12, 737, 000 7.6 
Vesterbotten..... ve 831, 000 14, 563, 000 5.7 
Norrbotten...-. ec 26, 075, 000 6.5 
Take Wetter. ay 469, 0 

AKO IWOLLEL sierccwecs etki yaeceeme os LjeNoe actcsie seca se she meleemine 
Talis Mallat... coe NOntek ed cn coh mien wa aeaaane ts Co eee Sales 282,000 |f 27240; 000 |.-.--cenes 
Dake Hijelmar.nctce: ken csc. enc sate een eeaem eee | © san sees Stee 122, 000 

Total, Sweden's,ceae. 25 soectes spcj-eiseacicnsese 101, 434,000 | 9,336,000 | 110,770,000 8.4 


In this report the following terms will be used: Norrland (North- 
land), in northern Sweden, comprising the area north of the Dal 
River; central Sweden, the area south of the Dal River down to 
about 58° north latitude, comprising the regions surrounding the 
Great Lakes; southern Sweden, the area south of 58° north latitude. 
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State Forest Laboratory: Stoctholan: 
FIG. 2—EXCEPTIONALLY FINE STAND OF PINE IN STATE FOREST. 
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Courtesy of State Forest Laboratory, Stockholm. 
FIG. 3—TYPICAL PINE FOREST IN NORTHERN NORRLAND. 
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FIG. 4.—SECTION OF SWEDISH PINE. 
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TOPOGRAPHICAL CONDITIONS, 


The mountainous districts in Sweden are found in the northwestern 
part, along the Norwegian border, and extend south to about 62° 
north latitude. This mountainous section is about 70 miles wide on 
the Swedish side. In the extreme northwestern corner this range 
(Kolen) attains its maximum heights, the highest peak being about 
7,000 feet above sea level. Farther south the mountains decrease 
in height. From these mountainous districts the country gradually 
slopes in an eastern and southeastern direction toward the ocean. 
Low ridges and hills covered with forests are found in the rest of 
northern Sweden and the landscape is very similar to that of Finland. 
The altitude of this part of the country varies from 650 to 1,600 feet 
above sea level. 

In the coastal district the country is level. In central and southern 
Sweden the country is rather undulating and grows more and more 
level toward thesouth. In the extreme southern part of Sweden the 
landscape is very similar to that of Denmark. The only highlands 
found in southern and central Sweden are the regions south of the 
Great Lakes in the interior, which constitute a plateau ranging in 
height from 600 to 1,200 feet. In northern Sweden large swamps are 
found, amounting in certain sections to more than 40 per cent of the 
total area. 

The following table shows the area of different kinds of land in 
Sweden and the proportion of each kind to the total land area in 
1915 and 1916: 


1915 1916 
Kind of land. z Lae” SM a DLL 
Acres. Per cent. Acres. Per cent. 
9, 318, 000 9.1 9, 366, 000 9.2 
3, 205, 000 oo 3, 073, 000 -) 320 
55, 640, 000 54.8 57, 240, 000 56.5 
33, 271, 000 32.8 31, 755, 000 53 6R} 
101, 434, 000 100.0 |. 101, 434, 000 100.0 


The mountainous areas of Sweden are not very extensive, and the 
unproductive areas consist largely of marshes, peat bogs, etc. This 
unproductive area, no doubt, will be turned in time into forest land, 
and it is therefore of interest to consider the area of these peat bogs, 
etc.,in the various Provinces. The area of the peat bogs and swamps 
in Sweden has not been definitely computed, but in 1912 it was esti- 
mated by Dr. Hj. v. Feilitzen to be as follows: 


. | 

Provinces. Acres. | Provinces. Acres. 
Rural district of Stockholm............ 49; COON PEMESDGNS so sctdee st ecocoeee ales cere 4 209, 000 
“OTA ES SS Se eee Ae tee 111,000 || Skaraborg.... 198, 000 
Sodermanland anf 3 00 |} Vermland.... , 000 
Ostergotland. . ay ak bie 198, 000 |} Orebro....... = 222, 000 
Jonkoping...:.-.--.....-.- ao alee ee B62, 000! /AVestmanland ley c..ccd.c-s0-. scene eee 148, 000 
Jee sin S Eei St )3 vee el oa ia pear SLOS OUCH Reopparbere a lioe s2 ie Se ee 890, 000 
LS eS ee a ae 272, OOO’ Geymleboress2. 6o-2.2 s5 Sh AEH Boe See ae 593, 000 
Gotland........ Mae aera asi a cictse on (4 O00 IP Vestermorrland:..s.-c.ce: sce seen ems 717,000 
pep Veli sd AS ee epee 4A HOO VOMEDIANG Sos ch ot ales ciety eae abe 1, 483, 000 
Chiristimispane it ys. hays irony ea, TEAS O00: lw Vesteubottiens. 2: .) e220 veto od Sa. \ 6. 178.000 
Maliogngeeeee cee ke cg ol eg SO} 000) PINOURDOneIH a. 5. s ceo) aoe eee ‘as 
Hallandiee acer ey eit arab: 99, 000 ee 
Goteborg and Bohus. ..............--.. 10, 000 Total, Sweden..........-.......| 12, 682,000 
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CLIMATIC CONDITIONS. 


More than 15 per cent of the total area of Sweden is located north of 
the Arctic Circle, and in these sections of the country the climate is 
semi-Arctic. On account of the great distance from north to south, 
the climate necessarily varies a great deal in the different parts of the 
country. In southern Sweden the climate is mild. 

Sweden is benefited to a great extent by the Gulf Stream and has a 
much milder climate than many other countries in the same latitude. 
Tobacco, for instance, is grown as far north as 59° north latitude, and 
sugar beets are produced in quantities large enough to supply the 
entire population with this commodity. 

The mean annual temperature in the northern parts is below freez- 
ing point, while in the most favorable sections in southern Sweden it is 
about 45° F. 

The following schedule gives the mean annual temperature (Fahr- 
enheit) in different latitudes in Sweden: 


: Temper- | P Temper- 

Towns. Latitude. ahi Towns. Latitude. ararat 

, , ° 
KearesHandOs oc cce cscs. chee 68 27 27 WWitOCkMOl aut -ccemee ates 59) 20 42 
WiIMes. sa. c ee eekeee eceseeeeee 63 49 364 | Ralmarecen a eaaee -eaeeeee ne 56 40 45 
FISTnOSANGs 4s ecises ewe sein =i 62 37 38" || umd eee een acce sec 55 42 45 


The highest temperature in the summer is about the same all over 
Sweden or about 80° F. and the lowest temperature in the winter 
is 49° to 59° below zero in the northernmost part of the country and 
about 4° below zero in southern Sweden. 

Snow covers the ground about a month and a half in southern 
Sweden and up to six or seven months in northern Sweden. The 
lakes and rivers freeze in November and the ice melts 4 or 5 months 
later in southern Sweden and 54 to 64 months later in northern 
Sweden. 

The ocean usually does not freeze on the west, south, and southeast 
coasts, but the entire Baltic has frozen over in extremely cold 
winters. The Gulf of Bothnia always freezes north of the Aland 
Islands, but a channel for traffic from Stockholm to Abo, Finland, is 
kept open by ice breakers. The ports south of Stockholm may be 
frozen for ashort time in the winter, but during recent years naviga- 
tion has been kept open almost the year round ie ice breakers. The 
Gulf of Bothnia generally freezes at the end of November; the ice 
breaks in the northern sections in the latter part of May or the begin- 
ning of June, and farther south during the month of May or sometimes 
at the end of April. 

The annual precipitation averages about 20 inches for the entire 
country and varies from about 17 inches in Norrland to 27 inches in 
the west coastal districts. 


INTERIOR WATERWAYS AND RAILROADS. 


About 8} per cent of the area of Sweden is occupied by rivers and 
lakes. From the mountainous districts in the northwest many im- 
portant rivers flow in a southeasterly direction, emptying into the 
Gulf of Bothnia. The rivers in central and southern Sweden are gen- 
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erally shorter and the majority of them either run through the Great 
Lakes or originate in the highlands of southern Sweden, running south- 
west, south, or southeast. For the lumber industry the rivers in 
northern Sweden are the most important, as they afford excellent 
facilities for transporting logs. | 

Fourteen of the most important rivers in Sweden drain 69 per cent 
of the total area. The largest 14 water systems, each draining more 
than 2,500,000 acres, are as follows, according to location from north 
to south: 


L Drainage r m Drainage 
Water systems. Length. ares. Water systems, Length. dea: 
Rivers in Norrland: Miles. Acres. Rivers in Norrland—Contd. Miles. Acres. 
SERINGAe ree ese sone tee ne 233 6, 178, 000 PANG a eee Sore terete 168 3, 163, 000 
LESS <5 Be eee ees 208 4, 423,000 Tijasnan. noe eae Ts |. 230 4,892,000 
Lulea.....- ict BANG ete 193 | 6,227,000 i RMA aa "nn 7 283 | 7,215,000 
LETS eS eh ee OR ees 191 2,748,000 || Water systems in central and 
PKGUSTEM. ce sak shat htek 3 205 2, 866, 000 southern Sweden: 
(ORT ES SA gS en ae 237 6, 598, 000 Malar—Norrstrom:. 5=-<2<-|--ch-e5< 5,510, 000 
ATP ETIN AT Pek bee So a Os 242 7, 808, 000 Wetter-Motalastrom. ..... seers 3, 830, 000 
Ab cen lee eae 196 | 6,573,000 Wenner-Gota............- eee 11, 985, 000 


In central Sweden there are several large lakes, the most important 
of which are Wenner (1,376,000 acres), Wetter (469,000 acres), Malar 
(282,000 acres), and Hjelmar (122,000 acres). In northern Sweden 
the lakes are fewer and smaller than those in central Sweden. The 
following are the largest lakes in Norrland: Storsjon (111,000 acres), 
Tornetresk (78,000 acres), Siljan (72,000 acres), and Hornavan 
(65,000 acres). The Klar River, which originates in Norway and is 
228 miles long, empties into Lake Wenner. The Gota River runs out 
of this lake and empties into the Cattegat River. The total length 
of the whole water system of the Gota and Klar Rivers is 354 miles. 

It is estimated in Sweden that about 3,500,000 horsepower can be 
harnessed before 1959. Up to the present time, about 1,000,000 
horsepower has been developed. Water power is of great importance 
to Swedish industries, because the country has practically no coal. 

Many of the waterways in Sweden have been improved to make 
them suitable for traffic; particularly in southern and central 
Sweden a network of canals has been constructed during the last 100 
years, and it is now possible for small boats and barges to pass from 
the west coast through central Sweden over to the east coast. The 
total length of all canals in Sweden was 779 miles in 1917. 

Several sluiced canals have been constructed, thereby enabling 
ships to pass up rivers where the traffic formerly was obstructed by 
waterfalls. 

The two principal canals in Sweden are Trollhatte and Gota. 
Trollhatte Canal, south of Wenner Lake in the Gota River, is 52 miles 
long, 55 feet wide, and 144 feet deep. It was built by the Govern- 
ment at a cost of about $7,500,000. Ocean-gomg steamers can now 
go up this canal to Lake Wenner and load at the mills on the northern 
shores of the lake. This is a very important means of transportation 
for the lumber for export from these regions, and the average annual 
freight passing through this canal in the last few years has been 
about 810,000 tons. The Gota Canal connects the twolakes, Wenner 
and Wetter, with the Baltic. It is 234 feet wide and 92 feet deep, and 
cost about $4,000,000, About 265,000 tons of freight were trans- 
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ported through this canal annually im recent years. The average 
annual tonnage passing through the principal 10 canals in‘Sweden 
has amounted to 3,779,000 tons in recent years. . 

On the larger lakes in Sweden there is a heavy steamship traffic, 
which is concentrated mainly on the lakes in the central and southern 
parts of the country. 

The railroad system covers mainly central and southern Sweden, 
where the largest part of the population is located and where the 
principal factories and industries are established. The total length 
of the Swedish railroads was 9,368 miles in 1917, of which the Goy- 
ernment owned lines 3,268 miles in length. In northern Sweden an 
electric railroad, which has been in operation for a considerable time, 
is engaged in the transportation of iron ore to the ports in Norway 
and Sweden. Sweden has more railroad mileage in proportion to 
the onan than any other country in Europe. 

The railroads play an important part in the Tamberox peek trade, 
particularly for many interior sawmills in southern Sweden. In 
this part of the country the floating facilities are unsatisfactory and 
the transportation of logs and lumber is carried on almost exclu- 
sively by the railroads. 

The railroad system in northern Sweden has not been very satis- 
factory, but new lines are under construction that will provide for 
better communication between the coast cities. An inland railroad 
also has been started, which will open up considerable forest areas 
for exploitation. In connection with this railroad construction, the 
Government is contemplating a more extensive colonization of this 
northern region. 


INDUSTRIES. 


The following figures (the’ latest available) show the number of 
persons in Sweden engaged in various occupations in 1910: 


- Persons. 

Agnculture and. cattle raising S22 Ie. ee petaeegs «cee ae 2, 233, 000 
NYE eo ee le Ue eee ae ee nae 39, 000 
Horest operations. 2: 205 See eS ae ao oes eee cee eee a = ore 94, 000 
Industry and miming!!! Gwar) f) 2205. Ue een SE os 1, 532, 000 
@Gommerce/and: transportation =<). 2222 22233452 -2 4st Ss =e 79, 000 
Ofher oceupationss ..} 2525 spnecme ey yoee) ysis aes Ss oe er 1, 045, 000 

Totes eS aE a ee Shs oats coe titeeetenera to ae oe stele ee ede 5, 522, 000 


Agriculture is thus the principal activity in Sweden, although a 
comparatively small area is under cultivation. The value of the 
crops in 1917 was about $407,000,000 and in 1913 $230,000,000. 

Cattle raising and dairying are important branches of agricultural 
activities. Although Sweden is an important producer of grain and 
foodstuffs, it is to a great extent dependent on the imports of these 
commodities from foreign countries. 

Besides agriculture, the chief natural resources are the forests and 
the mineral deposits which, together with the waterfalls, constitute 
the principal eee of Sweden’s economic activities. Only very 
limited quantities of coal are mined and there are no oil wells in the 
country. : 

Next to the agricultural activities, the lumber, pulp, and paper In- 
dustries are the most important in Sweden and play a particularly 
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important part in Swedish export trade. These industries will be 
described in detail later in this report. 

Mining is one of the oldest industries in Sweden, dating back more 
than 700 years. In the seventeenth and eighteenth centuries Swe- 
den was the largest producer in the world of iron and copper. The 
Swedish iron mines are world famous, and the country also possesses 
copper, silver, zinc, and other metals. The value of the production 
of iron ore in 1917 was $22,500,000, and in 1911-1915, $13,900,000. 
The total value of the production of other minerals in 1917 was 
$3,900,000 and in 1911-1915 $1,100,000. 

Sweden also has important metal-working industries, in which 
iron and steel products play the most important part. 

Shipbuilding, machine works (sawmill and pulp-mill machinery is 
a specialty), and a number of other activities along these lines have 
developed very rapidly during the last half century. 

The factory districts are located mainly in central and southern 
Sweden, where there is access to water power. The following table 
shows the value of production in different Swedish industries in 1913, 
1915, and 1916: 


Industries. 1913 1915 1916 

Miningiand metaliproducts . sess. tes. Wee oe oe oe Ma Pe se $154, 400, 000 | $189, 500,000 | $297,600, 000 
Peat, coal, stone, glass, cement, and other products.......-.-- 24,700, 000 24,100,000 | . 28,800,000 
(Rape hon rOdcisie ae ee. Ne he Te eS Te OE 69,100,000 | 75,000,000} 109,300, 000 
Ei pane ANGE PLOMUCES. =e sie sale ose ko ta eh eee Se ae 60, 600, 000 70, 800, 000 118, 300, 000 

Hip stil See cee: ee LN eS ohn 151,400,000 | 193,800,000} 233,300, 
ReraMEMILO Meise ae acc ck. nei MG et 54,900,000 | 67,500,900 87, 700, 000 
meanhenang mupher products: 22 Lasec\. vnc ce wks ses de ene 26, 300, 000 51, 200, 000 57, 900, 000 
COME TE EHTEL ovate 0 (CC) RE Ni egy 6 tS a Me AS 25, 700, 000 39, 400, 000 58, 009, 000 
MOAT AUN POWEr DIAN ESL s Soo kN. See Sees ae eka ed lok i ae 12, 600, 060 16, 300, 000 21, 400, 000 
CDOT RIC ARe  Seeee Me te Scent ten Seek ee See neo 579, 700,000 | 727,600,000 | 1,012,300, 090 


MERCHANT MARINE AND COMMERCE, 


The latest statistics, for January 1, 1919, give the Swedish mer- 
chant marine as follows: 1,079 sailing vessels, of 124,372 gross tons, 
and 1,605 steam and motor vessels, of 925,084 gross tons—a total of 
2,684 vessels, of 1,049,456 gross tons. 

Shipbuilding has grown mainly since the war started, and energetic 
steps are being taken by the Swedish shipowners to build up an ade- 
quate merchant marine, because it is realized what a great advantage 
it would be for the Swedish exporters to depend upon native-owned 
ships. (See chapter on Shipping.) 

Nearly all the ports of Sweden are safe and well protected by is- 
lands. In the Gulf of Bothnia the tide is almost insignificant, and 
this circumstance greatly contributes to the favorable port condi- 
tions on the east coast of Sweden. 

Until recently there have been no free ports in Sweden. Such 
free ports, however, are now being instituted at Malmo and Stock- 
holm, and one is contemplated at Goteborg, mainly with the view of 
obtaining the transit trade to Russia after conditions have become 
settled in that country. 

The western, southern, and southeastern coasts of Sweden are 
open the year round to navigation; but the other coastal districts of 
Sweden are handicapped by ice during the winter. 
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The following table gives the values of exports and imports of 
Sweden from 1905 to 1917, exclusive of the values of unwrought 
gold, silver, and coin: 


Years. 


Imports. Exports. 
$153,781, 000 | $120,657, 000 || 1912 
171,076,000} 135,047, 000 || 1913 
180,589,000 | 140,610, 000 || 1914 
160,132,000 | 129,180, 000 || 1915 
164,445,000 | 126,758, 000 |] 1916 
179,349,000 | 158,885,000 |} 1917 
185,040,000} 177,828,000 


Imports. 


$209, 816, 000 
226, 872, 000 
194, 543, 000 


305, 136, 000 
23,307, 000 


Exports. 


$203, 806, 000 
2 006 


417, 109, 000 
361,679, 000 


Fig. 5.—Exports from Sweden in 1913, by groups of articles. 


The principal commodities imported are grain, coffee, tobacco, and 
other foodstuffs; cotton and other raw materials for textile products; 
textiles, hides, lubricants, petroleum, rubber, dyestuffs, machinery, 
and large quantities of coal and coke. 

The principal commodities exported are lumber and lumber prod- 
ucts, pulp, paper, ore (mainly iron ore), metal and metal products, 
dairy products, matches, and stone for building and paving purposes. 
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POPULATION AND PRINCIPAL CITIES. 


The population of Sweden on December 31, 1917, is given as about 
5,800,000. The density of population for the whole country was 
-334 inhabitants per square mile. The population varies from 200 
to 250 inhabitants per square mile in the more thickly settled districts 
to only 5 to 7 inhabitants per square mile in the northernmost Prov- 
inces. 

Besides about 25,000 Finns and 7,000 Lapps, who live in the 
northern districts of the country, there are about 40,000 inhabitants 
of other foreign nationalities and the remainder of the population 
(5,728,000) are Swedes. The Swedes belong to the Scandinavian 
branch of the Germanic race and are closely related to the Norwe- 
gians, Danes, and the Swedish-speaking people in Finland. 

The language spoken is Swedish, which closely resembles Norwe- 
gian and Danish. In the northernmost districts of the country 
Finnish is spoken to some extent among the population along the 
Finnish border. 

The emigration, particularly to the United States, has been con- 
siderable during the last half century. It is estimated that 700,000 
Swedes now live in the United States. 

The capital of Sweden is Stockholm, on the eastern coast, with 
approximately 413,000 inhabitants. Goteborg (197,000 inhabitants) 
is situated on the west coast and is the most important shipping port 
in Sweden. Malmo (113,000 inhabitants), on the southeastern coast, 
is important as the transfer point between Sweden and Denmark. 
Norrkoping (58,000 inhabitants), south of Stockholm, is a factory 
and shipping point. Helsingborg (45,000 inhabitants) is an impor- 
tant shipping and factory district on the southeastern coast of Swe- 
den, south of Goteborg. Gevle (37,000 inhabitants) is an important 
lumber-shipping port north of Stockholm on the Gulf of Bothnia. 
Orebro (35,000 inhabitants) is a railroad center in central Sweden. 
Eskilstuna (31,000 inhabitants) is an important factory town in cen- 
tral Sweden, west of Stockholm. 

The most important lumber-shipping ports in Norrland are Sunds- 
vall (17,000 inhabitants), which is located in central Norrland, and 
Hernosand (10,000 inhabitants), located north of Sundsvall. 


MONEY, WEIGHTS, AND MEASURES. 


The Swedish monetary unit is the crown (krona, abbreviated kr.), 
which is divided into 100 ore. The monetary system is the same as 
that of Norway and Denmark. The par value of the crown in 
United States currency is $0.26799, and the equivalent of one dollar 
is thus 3.73148 crowns. The standard of value is gold. 

The metric system of weights and measures is obligatory by law. 
In the lumber trade English measurements are usually employed. 


PART I—FOREST RESOURCES AND LOGGING AND FLOATING 
OPERATIONS. 


FOREST RESOURCES. 


Climate and soil combined make Sweden a typical forest country. 
Before the first settlers came the country was practically covered 
with forests. It was difficult for these settlers to clear the land, and 
until a few decades ago the people in the most remote parts of Sweden 
burned large areas of forest lands so as to clear them for cultivation. 

Of the total area of Sweden, includmg imland water, about 
57,000,000 acres, or 51 per cent, constitute productive forests. 
With the exception of Fidlatlds Sweden has the largest percentage 
of productive forest land in Europe, where the average is 33 per cent. 
Sweden has approximately 960 acres of productive forest land per 
100 inhabitants, and in this respect also it is ahead of the other 
European countries, except Finland; the average for Europe is 183 
acres. 

The productive forest area of the European countries, exclusive of 
Sweden, Norway, and Finland, is as follows, according to statistics 
compiled by G. Sundbiarg, a Swedish forest expert: 


P Percent- . Percent- 

Countries. E ropueaiye age of Countries. producti age of 
ore * |totalarea. * |totalarea. 

Acres. Acres. 

European Russia...-...-.- 485, 635, 000 40.4 || Bosnia and Herzegovina. . 5, 622, 000 45.5 
Germany? 5.362.625. tee 34, 585, 000, 26:2)4|| Senbin-ose ss 2pe ete oe , 707, 000 31.2 
1G Cra a ae Sia at 24161, 000" 32.6 || United Kingdom.......... 2, 871, 000 3.7 
178 || Switzerland o.ccecsce eee 2,115, 000 21.3 
200 || MGTERCE 2 obi one ae 23 2,100, 000 12.7 
16.8 || Portugal... 1, 557, 000 7pil 
23.4 || Belgium. . 1,285, 000 Tee 
14.6 || Denmark. . oe fl x 99, 000 7.4 
27.0 || Netherlands...........-..- 635, 000 7G) 
17.6 || Luxemburg... 227--) =... 190, 000 29.7 


The following table shows the forest area in each Swedish Province, 
together with the percentage of productive forest land of each Proy- 
ince in proportion to the total area of productive forest land in 
Sweden in 1915 and 1916, according to the Statistisk Arsbok (Sta- 
tistical Yearbook) of Sweden for 1918 and 1919: 


1915 1916 
Percent- _ | Pereent- 
Provinces. age of age of 
Productive |totalarea|| Productive |totalarea 
forest area. of pro- forestarea. | of pro- 
ductive ductive 
forests. forests. 
Acres. Acres. 
Cityzot Stockholms: - - encs Seema sere See a Secs » 115; 000/225 Seneeee 17,000. | 2.2.2 ctr 
Rural district of Stockholmn oso yc02 meee ce aes ea 1,135, 000 2.0 1,158, 000 2.0 
Upsala:s. ssietiucesce cece. on ¢halidgee see eas ee se eherss 95, 000 1.2 09, 00 1.2 
SOdGrIMANIANG =: oo.c Sere ciete erates ee ata seme ete sate 996, 000 1.8 998, 000 1.7 
Osténgotlandieeccce coe dooce oS coe eee einen ee as 1,547, 000 2.8 1,561, 000 2.7 
TOonMKOpiie Geese cape ee see ee cients seigenae sem nae ees 1, 490, 000 2.7 1,512, 000 2.6 
KTOMODERR e ehin a. aae cose ee cee enemies cele celts setemietets 950, 000 1.7 1,052, 000 1.8 
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1915 1916 
\ 
Percent- Percent- 
Provinces. age of age of 
Productive |total area|| Productive | total area 
forest area. | of pro- forest area. | of pro- 
ductive ductive 
forests. forests. 
Acres Acres. 

LEH DEE OR Se ns = ci ape 1,671, 000 3.0 1,697, 000 3.0 
Gotland See ete ew ekicG seine teu wsive wie pemeces 0.7 391, 000 0.7 
ASU G LS = SSR A aS RRR eee ee aes 357, 000 0.6 370, 000 0.6 
Christianstad...-....--- a retreat ae ime abner aera att 643, 000 1.1 647, 000 ded 
EATEN Se oe ee Scie oc apclatels sania «sediment -Keieeeeee-s 141, 000 0.3 143, 000 0.3 
Halland....... Bea eee see a eioeiae eh Lite ete cle 346, 000 0.6 368, 000 0.6 
Goteborg and Bohus 416, 000 0.7 418, 000 0.7 
ROLISHOLME Se. kc ce oes sle~ = 2s 1, 853, 000 3.3 1,926, 000 3.4 
Skaraborg see 767, 000 1.4 793, 000 1.4 
Vermiland 3, 363, 000 6.0 3,385, 000 5.9 
RIFE DEO eet oe ees ea Soe kc Hoes She pe ue mam sae 1,333, 000 2.4 1,371, 000 2.4 
MOSi MAMAN Acree: Hace eee es oneal ee aces Sdee ee cine 912, 000 1.6 932, 000 1.6 
BSOPDAT MERE see eee el oes ease ea ence Gate actes ee see 5,114, 000 9.2 5,133, 000 9.0 
( Een Te} 6 (oreteg  I Le h eo ae pees NS 3, 669, 000 6.6 3, 663, 000 6.4 
MESTERMOMMANC eo. alse soe oes rik ieee apis ween gee 4,706, 000 8.5 5,054, 000 8.8 
MPI ANC esse ne ee aoe SEER: Sega nok oes ace see 7, 308, 000 13.3 7,910, 000 13.9 
MESLENOOLLEI a a Sits ead 2 teceo ae yoke cigs sues S 7,410, 000 13.4 7, 503, 000 13.2 
ia Te) OCG) He) a ee ee ea aS hy nr ane 8, 419, 000 15.1 8, 529, 000 15.0 
OGG ee bho et ee eee are meas Nee Ae ag 55, 640, 000 100.0 57, 240, 000 100.0 


About 65 per cent of the productive forest land in Sweden is lo- 
cated in the district of Norrland and Dalecarlia (the district adjacent 
to the Dal River). In this part of Sweden, however, approximately 
17,000,000 acres of land are located above the timber limit, and Norr- 
land also contains a large percentage of unproductive land, such as 
swamps, marshes, etc., so that the productive forest area in propor- 
tion to the total area is not very large in this part of the country. 
The Provinces having the largest area of productive forests in pro- 
_ portion to their total area are Vermland, Kopparberg, Gevleborg, 
and Vesternorrland. The southernmost Provinces of Sweden are 
now but sparsely forested, because the forests that once covered 
these areas have been cut out during the last few centuries in order 
that the land might be used for agricultural purposes. 


FOREST REGIONS. 


As a consequence of the different climatic conditions in northern 
and southern Sweden, the forest regions differ widely in character. 
Thesmajority of the forest lands in Sweden will always be best suited 
for forestry, as the soil is often unfavorable for agricultural purposes, 
These conditions apply especially to the northern Provinces. ae 
85 to 90 per cent of the stands in the Swedish forests constitute conif- 
erous species and 10 to 15 per cent broad-leafed. 

The Swedish forests may be divided into three distinct forest regions. 
The north Baltic coniferous region covers the territory north of a line 
from the north shere of Lake Wenner to a point about 50 miles north 
of the Dal River;in other words, practically the entire territory of 
Norrland and the district of Dalecarlia. The south Baltic coniferous 
region starts immediately south of the north Baltic coniferous region 
and covers southern Sweden with the exception of the southernmost 

arts; namely, Skane and part of the Provinces of Halland and Ble- 

ange. ; The Central European beech region covers the extreme south 
of Sweden. ‘ 
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NORTH BALTIC CONIFEROUS REGION. 


The productive forest area of the north Baltic coniferous region 
comprises approximately 36,800,000 acres. Except in the southern 
part, where the mining industry was developed more than 700 years 
ago, using large quantities of charcoal for smelting ore, this region 
was not exploited for forest products until about 100 years ago. 
The exportation of forest products started on a large scale about 1850 
to 1860, and the present development of the forests in these regions 
dates from this time. 
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Fig. 6.—Scandinavian forest regions. 


At present nearly all the privately owned forests in this part of 
Sweden have been exploited. Only a few stands of virgin forests in 
private ownership are left. The State forests, however, which are 
very extensive in this part of Sweden, have not been much developed 
and consequently contain considerable overmature stands. These 
virgin forests are found in the less accessible interior districts; the 
coastal regions were the first to be exploited. 

The northern parts of Sweden are sparsely populated, and the 
domestic consumption of wood, in these regions, is therefore much 
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smaller than in other parts of Sweden. Consequently the northern 
Baltic coniferous region in Sweden must have large quantities of 
wood available for export, and the ports in Norrland north of the 
mouth of the Dal River exported before the war about 75 per cent of 
the total quantity of lumber shipped from Sweden. Whatever hap- 
aaa in the line of agricultural development in the rest of Sweden, 
orrland will always be primarily a timber-producing section. 

The birch-forest region is found on the slopes of the mountains, 
along the Norwegian border. A few other broad-leafed species grow 
in these regions, but their importance is very small outside of fur- 
nishing fuel for local use. The growth of the trees in the mountain- 
ous regions is scrubby, and these regions are of no importance to the 
logging operations, because the stands are scattered and the logging 
facilities are usually unsatisfactory. Birch does not play an impor- 
tant part in the lumber-export industry of northern Sweden and con- 
sequently will not be considered in this report. 

Below the birch region the coniferous species grow over almost all 
the rest of the north Baltic coniferous region, the only interruptions 
being swamps, cultivated areas, and inland water. The cultivated 
areas are not very large in this part of Sweden, and there are also 
comparatively few lakes. 

There are only two species of coniferous trees; namely, pine (Pinus 
sylvestris) and spruce (Picea excelsa). 

Pine and spruce are found in both clear and mixed stands. In 
some regions considerable birch is found mixed with pine and spruce. 
Clear stands of spruce are found principally on calcareous soil in the 
Province of Jemtland, certain sections of Vesternorrland and Vester- 
botten, and some coastal districts. The districts adjacent to the 
Angermann River have extensive clear spruce stands. In the interior 
southern parts of Norrland there are also extensive clear stands of 
spruce. Pine is the predominant species all over these regions ex- 
cept in the districts mentioned. 

Of broad-leafed species there are aspen (Populus tremula), alder 
(Alnus incana and Alnus glutinosa), basswood (Tilia europxa), maple 
(Acer platanoides), and a few other species. These species, however, 
are of no importance and are seldom found except scattered among 
the coniferous stands. Occasionally some small broad-leafed stands 
may be found along the rivers. 


SOUTH BALTIC CONIFEROUS REGION. 


Except on small areas of State-owned forest lands, there are prac- 
tically no virgin forests left in the south Baltic coniferous region. 
The forests are all adjacent to the most densely populated sections of 
the country and have been exploited for hundreds of years. 

Besides pine and spruce, there are small stands of oak (Quercus 
robur), but these stands are so small that they are not even sufficient 
to cover the local demand. 

Other broad-leafed species are ash (Fraxinus excelsior) and elm 
(Ulmus montana), besides birch and the broad-leafed species growing 
in the north Baltic coniferous region. 


CENTRAL EUROPEAN BEECH REGION. 


The Swedish forests in the central European beech region are to a 
large extent planted. Beech (Fagus sylvatica) and oak constitute the 
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principal species of broad-leafed trees in this region, but the stands 
are not very important. Some limited stands of pine and spruce are 
also found, the spruce being planted. The forests in the Central 
European beech region and the south Baltic coniferous region were 
first exploited for exports of forest products during the Middle Ages. 
At that time the forests in western continental Europe had been 
badly cut out and these countries had to obtain their supply of 
lumber and timber from other parts of Europe. The forests in 
southern and central Sweden were extensively cut to furnish firewood, 
ship timber, and lumber. Considerable quantities of oak were cut, 
especially in the coastal regions. Large areas also were burned over, 
and to-day these areas are still to a large extent bare of forests. 

With the growing population in southern and central Sweden, the 
capacity of these regions to supply forest products for export dimin- 
ished and they now consume locally the largest part of their pro- 
duction of wood, although they probably produce larger quantities 
of wood than the north Baltic coniferous region. 

To the lumber export trade, the north Baltic coniferous region is 
therefore of principal interest, and it will be given special attention 
in this report. ’ 

SPECIES. 


PINE. 


Pine (Pinus sylvestris) | grows best on dry, sandy soil and is found 
up to an altitude of 1,300 Foot in the northern part of Sweden. The 
timber limit is increased to about 2,950 feet at 62° north latitude. 
Another species of pine (Pinus montana uncinata) grows only in the 
southeastern coastal regions and is of little importance to the lumber 
industry. 

Of Pinus sylvestris there are two varieties, Pinus sylvestris lappon- 
ica and Pinus sylvestris septentrionalis. For practical purposes it 
may be said that the lapponica variety grows in the north Baltic 
coniferous region and the septentrionalis variety is found in the 
south Baltic coniferous region. The principal distinguishing quali- 
ties of these two varieties are as follows: 

Lapponica varvety.—The needles are short and wide; they average 
in length, 39 to 18% inches. The shape of the crown is cylindrical 
and the branches are short. The color of the bark is yellowish red 
and it is thinner than that of the septentrionalis variety. The wood 
is dense and of a reddish color, showmg a larger percentage of heart 
than is possessed by the septentrionalis variety. It is supposed that 
the lapponica variety has come in from eastern Europe. ‘The differ- 
ence in the quality of the wood between these two varieties may be 
attributed to the location and the climate. . 

Septentrionalis variety.—The needles are 13} to 22% inches long and 
are narrow. The shape of the crown is pyramidical. The bark is — 
darker and thicker than that of the pine growing in the north Baltic 
coniferous region. ‘This variety of pine probably came into Sweden 
from central Europe, because it shows many of the qualities of the 
pine in those regions. ; 

The average height of the pine tree in different parts of Sweden is 
as follows: Norrbotten, 56 to 59 feet; Norrland, 59 to 66 feet; central 


1 North European pine is called redwood in the European markets. 
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FIG. 8—CROSS SECTION OF SWEDISH SPRUCE. 
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and southern Sweden, 66 feet. The maximum height of any pine 
tree recorded in Sweden is 108 feet. 

The pine grows most rapidly in height during the period from 20 
to 50 years of age. At the age of 120 to 150 years the growth in 
height stops. Pine trees may occasionally be found from 300 to 500 
years old, but this is very unusual. Trees more than 36 inches in 
diameter at breast height are seldom or never seen. 

The following figures compiled by Forester Ortenblad, of the 
Swedish Forest Service, show the diameter at breast height of pine 
70 years old in the different parts of Norrland and Dalecarlia: Vester- 
botten, 724 inches; Jemtland, 843 inches; Vesternorrland, 8, inches; 
Gevleborg, 8 inches; Kopparberg, 784 inches. - In southern Sweden 
the growth of the trees is much quicker. At the age of 140 to 200 
years pine has a diameter at breast height of approximately 12} 
inches. 

The average age of maturity of pine stands (based on the age at 
which suitable saw-log dimensions can be obtained) is as follows in 
‘different parts of the country: Southern Sweden, 80 to 90 years; 
central Sweden and southern Norrland, 90 to 120 years; central Norr- 
land and northern Norrland, 120 to 180 years. 

‘The pine has a tap-root system that extends far down into the 
ground and makes the tree resistant to wind and fire. The stands are 
not so dense as those of the forests commonly seen in the United 
States, and in open stands the branches are heavier and more num- 
erous than in denser stands. The pine growing near the coast and 
in the higher altitudes is lower and more branched. 

The taper of the pine may be 1 inch in 10 feet in the best stands, 
but in the mountamous districts and near the coast the taper is 
greater. 

The taper of pine and spruce is given as follows, covering stands in 
central Sweden and southern Norrland: Average stand—1 inch in 
8 feet for first 22 feet from ground, then 1 inch in 6 feet; average good 
stand—1 inch in 10 feet for first 26 feet from ground, then 1 inch in 
8 feet; poor stands (coast and mountain pine and spruce)—1 inch in 
6 feet for first 18 feet from ground, then 1 inch in 4 feet. 

The thickness of the a in trees of different diameters in central 
Sweden is as follows: 


Diameter at 41 feet | Tnickness 


from ground. of bark. 
Inches. Inches. 
132 

1§3 to 33¢ #2 
38¢ to 533 24 
sx to 732 a 
756 to Qgs¢ F 38 
954 to 1132 = 
1183 to 1389 =e 
1382 to 1548 a5 
1548 to 1748 = 
17¢§ to 1934 133 
19§4 up yt 


On an average the bark constitutes from 6 to 12 per cent of the 
cubical contents of the tree, but it may represent as much as 22 per 
cent. 
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The pine in Sweden is generally of a very dense and solid growth; 
the farther north the tree the more close-grained is the wood. In 
the extreme north the growth may be so dense that the annual rings 
can not be seen by the naked eye. On an average, the growth in 
Norrland may show from 12 to 15 rings per inch. The climate-in 
southern Sweden is mild and the growth is much quicker. Large 
stands are found on watery land, where the growth of the pine is very 
similar to its growth in southeastern Finland. The texture is spongy. 
The pine in southern Sweden may have a growth of 6 to 8 annual 
rings per inch. Pine in northern Sweden shows a large percentage 
of heart and is of a reddish color; but the percentage of sapwood 
increases the farther south the tree grows. In southern Sweden the 
wood is almost white. 

Pine contains from 2.5 to 5 per cent of resin in the sapwood and 
from 11 to 23 per cent of resin in the heartwood. The weight of pine, 
air dry, is given as 36 pounds to the cubic foot by Prof. Wijkander. 
The weight of a cubic foot of pine is estimated at 51.7 pounds, green, 
and at 31.9 pounds, absolutely dry. The shipping weight is com- 
puted at 46.7 pounds per cubic foot in the general trade. 

Pine is essentially a construction material of excellent qualities. 
Practically the only defect is the knots, but these, though numerous, 
are usually small, solid, and firmly incased in: the wood. Pine is not 
so hard as Douglas fir and southern yellow pine in the United States, 
but is considerably harder than the pine in central Europe. It is 
easily worked with tools and does not warp or check. On account 
of the resin content pine has very good lasting qualities. This wood is 
not well adapted for interior finish, partly because it does not show 
any decorative grain, and the knots make painting necessary when the 
wood is used for such purposes. Nevertheless, it is extensively used 
for joinery, but spruce is believed to be more suitable, though it has 
some of the same defects. The pine in Sweden is supposed to be less 
knotty than the pine in Norway and Finland, but otherwise there is 
very little difference in the quality of the wood in the three countries. 
The distinction made in the lumber-export trade between pine from 
Norway, Finland, and Sweden is due largely to differences in manu- 
facturing and grading and:not to differences in quality. 

The pine in Sweden may be compared with the Norway pine 
(Pinus resinosa) of the Lake regions of the United States, but it is 
believed that Swedish pine has superior qualities as a construction 
wood because it is more close-grained. 

The best stands of pine are found in the interior districts of central 
and southern Norrland and of Dalecarlia. 

Particularly in Norrland, considerable quantities of dead pine tim- 
ber are found. These trees have only the heartwood left, the sap- 
wood having decayed. They have been standing for centuries; some 
have been seen in Norrland bearing the inscription of the year 1704. 
The supply is rapidly being cut out in accordance with the accepted 
principles of rational cutting. Probably in 10 years this class of 
timber will not be found in Sweden in large quantities. This 
timber is called ‘‘torrac’”’ in the international lumber trade. The 
lumber sawn from these trees has special lasting qualities and is there- 
fore used extensively for construction purposes such as docks, ete. 
Its quality is very poor, and it is classified as cull lumber. 
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SPRUCE. 


Spruce (Picea eacelsa),? it is believed, came into Sweden from eastern 
Europe. The best spruce stands are found on calcareous soil, and this 
species prefers moisture, but can not endure the heat as well as the 
pine and is more exacting in its requirements regarding climate and soil. 

There is only one native species of spruce in Sweden; a great 
many foreign species of spruce have been planted, but they do not 
_ play any important part in the lumber-export industry. 

The average height of spruce at the ages of 100 and 200 years in 
the different parts of Norrland and Dalecarlia is seen from the fol- 
lowing table: 


Districts. 100 years. | 200 years. Districts. 100 years. | 200 years. 
Ft. In. | Ft. In. Ft. In. | Ft. In 
Worn pontenrs f.pio.5 SS eceee e 46 10 60 O Vesternorrland..............: 57 9 7l 0 
WieSterpotten. sister . oss e tate A !) 68 6 Goevleborgs. 2228s ces. sisi ees 60 0 10) 6 
Agcriaya) bvraVa ERS Ole 9 Rett ts ORS ea IV ah) 68 6 Kopparberzi sices. ctecc eee 58 0 72 0 


The maximum height of spruce in the various parts of Norrland 
is as follows: Gevleborg, 102 feet 6 inches; Vesternorrland, 95 feet; 
Jemtland, 92 feet; Norrbotten, 85 feet. 

The diameter of spruce at breast height at the age of 80 years is 
as follows in the different districts of Norrland and Dalecarlia, accord- 
ing to Forester Ortenblad: Vesterbotten, 622 inches; Jemtland, 723 
inches; Vesternorrland, 734 inches; Gevelborg, 843 inches; Koppar- 
berg, 834 inches. The average for Norrland at different ages is as 
follows: 30 years, 12$ inches; 40 years, 24% inches; 50 years, 332 
inches; 60 years, 48$ inches; 70 years, 53% inches; 80 years, 644 inches; 
90 years, 734 inches; 100 years, 822 inches; 110 years, 833 inches; 120 
years, 924 inches; 130 years, 93% inches; 140 years, 1023 inches; 150 
years, 1033 inches. 

The growth of the spruce in southern Sweden is more rapid. The 
age of maturity of the spruce trees (based on the age when the tree 
yields suitable dimensions for saw logs) is somewhat earlier than that 
of pine. Spruce is often liable to decay, and it has been necessary 
in many parts of the country to cut spruce before the age of 80 years, 
when this rot generally begins. 

The root system does not extend very deeply into the ground and 
is partly exposed above ground. Spruce is therefore liable to suffer 
from winds and forest fires. 

The best stands of spruce are found in central Norrland. In dense 
stands the bole is perfectly straight, and there are fewer branches than 
_when the spruce grows in the mountainous districts and near the coast. 
The bark is smooth and is of a dark grayish color. 


2 North European spruce is called whitewood in the European markets. 


Wine 
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The thickness of the bark in trees of different diameters is shown 
in the following table: 


Diameter at 41 feet | Thickness 


from ground. of bark. 

Inches. Inches. 
Ba ta 
133 to 384 BE 
3ge to Sgt M 
Seto 75s aaa 
73$.to 934 # 
934 to 1133 33 
1182 to 1332 a4 
1382 to 1538 as 
158 to 1748 a8 
1738 to 1934 | 50 


The needles are twenty-five sixty-fourths to fifty sixty-fourths 
inch long, and are dark green. The wood is white and of a solid 
and dense growth. Spruce has more knots than pine, but the knots 
are smaller and are firmly incased in the wood. Their light grayish 
color is not conspicuous. The wood contains only a very small 
percentage of resin, and is therefore liable to decay. The weight 
1s given by Prof. Wijkander as 30 pounds per cubic foot, air-dry, 
while 48.4 pounds and 27.5 pounds are given by scientists as the 
weight of spruce, green and absolutely dry, respectively. The rail- 
roads figure the weight of spruce at 46.7 pounds per cubic foot, or 
the same as pine, but the spruce is actually lighter. Spruce bark 
contains from 5 to 18 per cent of tannic acid. The fibers are longer, 
but not so strong as the fibers of pine. The high percentage of cellu- 
lose in this wood and the small percentage of resin make it an ideal 
raw material for pulp, and spruce pulp is very soft and elastic. 

The physical properties of spruce (breaking strength, hardness, 
etc.) are not so good as those of pine, and it is, therefore, not so adapt- 
able for ordinary construction purposes. Its inferiority in lasting 
qualities restricts the use of this wood to purposes where it is not 
exposed to the elements. It is easily urked with tools, does not 
warp or check, and has many desirable qualities for interior finish 
and joinery. It has the same defects, however, as pine, such as 
knots and lack of decorative grain, and it is therefore generally 

ainted when used for interior finish. It is an ideal shook material 

or boxes to be used as food containers, because the wood has neither 
taste nor smell. 

The spruce in Sweden has a great many of the same qualities as 
the Sitka spruce on the Pacific Coast of the United States, but the 
small percentage of clears and the limited dimensions obtainable 
make the Swedish wood less useful than the American. 


PHYSICAL PROPERTIES OF PINE AND SPRUCE. 


The testing of the physical properties of wood has not been devel- 
oped to such an extent in Europe as it has in the United States. 
In northern Europe few tests have been made, and little attention is 
paid to this important question. 

A test of Swedish pine made in 1897 by Prof. Aug. Wijkander, in 
Goteborg, has been submitted to the Forest, Products Laboratory at 
Madison, Wis., with a view to obtaining a comparative statement 
of the physical properties of Swedish and American pines. The 
accompanying apie prepared by the Forest Service, gives data for 
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comparing various American coniferous species with Swedish pine 
and. spruce. Sources of the data and explanations of tests are 
indicated. The values for air-dry material of the American species 
are inserted for comparison with those of the Swedish species, for 
which values based on tests of green material are not available. 
Intercomparisons of American species should be based principally 
on the values for green material. 

In making comparisons from this table it should be remembered 
that the material of any species is variable and that the species 
averaging highest will yield some material alse than the average 
of a species that appears to be considerably inferior. Conversely, 
the species averaging lowest in a property will furnish some material 
better in that property than the average and much better than the 
poorer material of a species that is, in pone much superior. Conse- 
quently, too much importance should, not be attached to relatively 
small differences shown by the data. 

The practical importance of this table must necessarily be limited, 
as it must be remembered that these tests were based on clear wood 
and that only a very small percentage of such clear stock is found in 
Sweden. The tests seem to indicate that clear Swedish pine and 
spruce in most respects have mechanical properties only slightly 
inferior to those of the best American coniferous woods. 


CoMPARISON OF VARIOUS AMERICAN CONIFEROUS SPECIES WITH SWEDISH PINE 
AND SprucE. RESULTS OF TESTS ON SMALL CLEAR SPECIMENS.@ 


Species. Number P 
oftrees | Seasoning | weignt 
repre- (see notes ¢ | Per cubic 
Common names. Botanical names. sented ot. 
in tests. 

: SWEDISH SPECIES. ¢ ‘ Pounds. 
TEE Ae us 2 ee ee ae te PIBHS SULVeSULIS 22 oocce aloe ee eee 36 
BOiCee. etek oe bees eS aoe ci. emdoce cede s PiCen OXCOIsAS=. sus cm se cliente teseeu|ae nesOOstiemecce 30 

AMERICAN SPECIES.d 
LUT Rh Deen ean. Hee Pseudotsuga taxifolia...... 33 He 
Westermhemlock. 2.05.26 ..25-502. 22. Tsuga heterophylla-.-..... 15 ao 
VAS IGH Tee] (6 aa eee a (oy Larix occidentalis. ........ 16 A 
IManpelpat pid. 2S 2.2... eas coe ee Pinus palustriss..- 32.225. 60 i 
DHOMImIBAP PINGS. 2 7 oc4.0 655 Jo eeeeeds Pints echinatae. . 22... <2s<0 12 { F am 
DMBAMNIBO Reece fH sec cic oe ns cance Pinus lambertiana........ 9 Air dry ’ ee 
Western white pine..................-. Pinus monticola.........-. 44 Ea 
Western yellow pine..................- Pinus ponderosa.........- 25 Fi 
AVVINICG: DIOP oars lee ona oo cinerea Pings Strobes. sane c ses 40 pa 
IRGG\S DrUCOaesss 2-52 -- -- 0s -- eee PicesrubenSees. 22. es42—- 51 32 
WALT @ SDE RRs = sae fens... -'o «\0,0 nape ne Picea canadensis.........- 28 
RSTURAS DITICGemr os oA See oc 8s 2 inn Picea sitchensis....-...... 17 2 


a pompiled by Forest Products Laboratory, Forest Service, U. S. Department of Agriculture, Novem- 
der, 5 

+’ Nomenclature of the American species follows United States Forest Service Buletin 17, Check List of 
the Forest Service Trees of the United States. 

¢From Untersuchung der Festigkeits-Eigenschaften Schwedischer. Holzarten by Aug. Wijkander. 
Tests made on air-dry material at about 12.4 per cent moisture. Bending specimens approximately 4 by 
py beer cs ( 10 by 10 cm. by 1.6 m,) on 60-inch (1.5 m.) span. Compression-parallel-to-grain specimens 

y 4 by 6 inches, 

d From tests by United States Forest Service. ‘Green’? means thoroughly green and unaffected by any 
dry'ng. Value for ‘‘ Air dry” obtained by adjusting to 12 per cent moisture results of tests made om ma- 
terialat 6 to 17 per cent moisture. Bending specimens 2 by 2 by 30inches on 28-inch span. Others 2 by 
2inches by different lengths. Moisture per cents referred to in notes cand d are based on the oven-dry 
weight of the wood. 
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COMPARISON OF VARIOUS AMERICAN CONIFEROUS SpEcIES WitH SwepisH PINE 


AND SPRUCE. 


Species—Common names. 


SWEDISH SPECIES.@ 


AMERICAN 
Douglas fir... 


Western hemlock 


Western larch 


Long-leaf pine. -.-........ 


Short-leaf pine 


Red and white spruce. ..- 


Sitka spruce. . 


SPECIES.) 


Species—Common names. 


SWEDISH SPECIES.@ 


AMERICAN 
Douglas fir. - - 


Western hemlock 


Western larch 


Long-leaf pine 


Short-leaf pine./...... 


Sugar pine... 


Western white pine 


SPECIES.} 


Western yellow pine. ...-- 


White pine. - . 


Red and white spruce. -... 


Sitka spruce 


Shrinkage to oven-dry 


Resutts oF Tests on SMALL CLEAR SPECIMENS—Continued. 


. condition: Per cent of Static bending. 
5 dimensions when green. 
ap Pos Fiber | Modu- |W. 
condition. iber | Modu- odu- ork to 
In Radial. | T228e"-| stressat) Iysof | lusof | maxi-- 
volume tial. | elastic |rupture.| elas- | mum 
limit. ticity. | load. 
Lbs.per | Lbs. per | 1,000 lbs.\ Inch ibs. 
é sq. im. | sg. in. | per sg.in. per cu.in. 
WAY OT y SMa oes Sore eee = cee Ment pete RE ene omNeE 45 7095 6.6 
donsseeelleeeedek sleet. 5 eel se Sibel Baek 8,600 | 1,510 5.8 
(ese 3ahe = 11.7 5.0 7.9 4, 860 7, 650 1,540 6.8 
AGrIGr YEE S| eee is ee sae we 7,840 | 11,220] 1,815 ies: 
ae eae 11.9 4.5 7.9 3, 800 6, 340 1, 250 6.1 
Agr Gry thd > Sateen ls foes eas Lee 6,730 | 10,060 1, 520 6.3 
Greene: - - 13.2 4.2 8.1 4,570 7, 440 1,340 Tah 
PAI OT Yi Ba Pate oe mige| mest gece ate ants cle 7,540 | 11,57 1, 680 8.0 
were caren 12.2 5.3 7.6 5,370 8, 600 1,595 7.8 
AGT Ory wales one eee Set eee | Sees se 9,360 | 13,940 1,915 10.2 
teas aay) 12.6 5.1 8.2 4,520 7, 960 1, 450 8.7 
AG ingest linen 9 {Sl CM ae PE Meee. coe 8,760 | 13,390] 1,925 9.7 
Vai SA: 7.8 2.9 5.6 3,390 5, 080 940 5.4 
Adin dys Payee Soe es ae a 5, 820 7,910 1,165 5.4 
Aiieee nue 11-3 4.1 7.4 3, 370 5, 220 1,170 5.0 
AI ary ase SS, cae ee ET ee 6, 020 8, 660 1,450 6.8 
Green..... 10.0 3.9 6.4 3, 080 5, 200 1,015 Dual 
ANT-OTY HE Eton. hon [a oee carat. meee see 6, 380 9, 280 1, 295 6.2 
{aren Kage 8.8 2.2 5.9 3, 320 4, 930 960 5.2 
ANT diy <a 4 see cee le notemsecloateseees 5, 680 7,990 1, 225 5.8 
Neon rates 12.4 3.6 Tem 3, 420 5, 480 1,370 5.6 
AIT Y = alee seee oe. |-coes sees meee mee 7, 150 10, 310 1,510 8.8 
Green..... 11.1 4.3 7.2} ° 3,320] 5,480] 1,225 6.2 
MUTI Ty oe oer ee Goce selene eee 6,210 |° 9,210 | 1,440 8.3 
Impa Fiber 
bento Maximum | stress at Hardness.@ 
SAtmeapet Pee oh 
. strengt imit in ear 
ee Drop to | incom- | compres- | parallel 
“| cause pression | sion per- | to grain. End Side 
complete} parallel pendic- grain. grain. 
failure. | to grain. ular to 
: grain. 
Pounds Pounds 
Inches. | per sq.in. | per sq. in. Pounds. | Pownds. 
AT anys sete ees SOOO :t52 eee | 1, 220+) 52.3.5 sae ees e 
Go} ete ess eee oe Ca Oo BASE ed oh 1,140) ) oe eee 
{ Green....- 24 3, 860 520 890 490 460 
Air dry... 27 6, 940 870 1, 120 730 650 
Green..... 21 3, 080 340 820 520 420 
{Air dry... 23 6, 090 620 1,060 810 530 
Green. ...- 24 3, 780 560 920 470 450 
Air dry... 32 7,340 1,100 1, 390 1,130 770 
Green... . - 33 4, 360 590 1, 060 530 580 
Air dry 31 8, 440 1, 420 1, 460 990 890 
Greene heal 3 seer 3, 810 480 890 490 560 
{air dryset eee so 7, 830 1,190 1,37 780 770 
Green..... 17 2, 530 350 680 320 310 
{alr dry 16 4, 660 630 980 530 400 
Green..... 17 2, 540 280 620 300 300 
Nate dry 21 5, 100 560 840 460 400 
Green..... 19 2, 460 340 680 310 320 
{are dry 16 5, 440 7 1, 100 560 450 
Green....- 17 2,440 260 650 310 290 
{Air dry... 18 4, 750 550 890 450 370 
Green..... 21 2, 700 330 790 410 380 
eee dryece 26 5, 940 670 1, 140 630 490 
Green..... 25 2, 580 320 770 420 340 
Kare ary! - 25 5, 040 660 1, 150 710 460 


a¥rom Untersuchung der Festigkeits-Eigenschaften Schwedischer Holzarten by Aug. Wijkander. 


Tests made on air-dry material at about 12.4 per cent moisture. 


Bending specimens approximately 4 by 


4 by 64 inches (10 by 10cm. by 1.6m.) on 60-inch (1.5m.) span. Compression-parallel-to-grain specimens 
4by 4 by 6inches. 


b. From tests by United States Forest Service. 


“‘Green’’ means thoroughly green and unaffected by any 


drying. Value for “Air dry’’ obtained by adjusting to 12 per cent moisture results of tests made on ma- 
terial at 6 to 17 per cent moisture. Bending specimens 2 by 2 by 30 inches on 28-inchspan. Others 2 by 


2inches by different lengths. 


weight of the wood. ; i 
¢ 50-pound hammer dropped from increasing heights, 1, 2,3, 4,5, 6,7, 8,9, 10, 12, 14, etc., inches until com- 
plete failure occurs. bf A. 
@ Load required to embed a 0.444-inch steel ballto one-halfits diameter, 


Moisture per cents referred to in notes 4 and ? are base 


on the oven-dry 
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LARCH—HARDWOODS. 


Larch (Larix europa and Larix sibirica) has been planted in 
small stands in Sweden and may attain some importance if planting 
is conducted on a big scale. It is especially adapted to shipbuilding 
material and has other desirable qualities. The present stands, 
however, are so small that they can not be given any consideration. 

It is believed that none of the broad-leafed species in Sweden 
will attain any importance in the lumber-export trade, and they will 
not be treated in this report. Birch is the only hardwood of any 
consequence, and this species is only used locally in Sweden as a 

eneral-utility wood and also for fuel purposes. It is not cut into 
umber for export. The lumber produced from the Swedish broad- 
leafed species is inferior in quality to the hardwoods imported from 
abroad. 
STANDS OF TIMBER. 


Although the Swedish authorities have investigated the forest 
resources of their country to a greater extent than has been the case 
in Finland and Norway, the data with regard to the stands and 
annual increment are not complete. Estimates of the stands have 
been made from time to time, but they are not supposed to be very 
reliable, and they vary from 37,100,000,006 cubic feet to 46,000,- 
000,000 cubic feet. 

A few years ago the Province of Vermland was made the subject 
of a very close investigation, with a view to ascertaining whether a 
similar investigation could be effected for the whole country. The 
Swedish Government now plans to carry out such an investigation 
sometime in the future, covering all Swedish forests, because the 
lack of definite information has hampered the forest experts in 
deciding what steps are necessary to operate*the forests efficiently. 

It may be of interest to give an abstract of the results of the investi- 
gation of the Province of Vermland. The area investigated was 
approximately 4,775,000 acres, in sections about 35 feet wide, with 
a distance of 13 to 3 miles between sections, extending diagonally 
through the Province. The total stand of timber in this Province 
was found to be about 3,400,000,000 cubic feet. Spruce constituted 
48.43 per cent, pine 37.10 per cent, and other species, both conifer- 
ous and broad-leafed, 14.47 per cent. 

The stands according to diameter at 254 inches from the ground 
were as follows: 


Per cent. 
Trees having a diameter not exceeding 18% inches. ....................----- 3. 95 
Trees having a diameter of 1§2 to 382 inches......................+---2+----- 12. 15 
Trees having a diameter of 389 to 528 inches.-.........0....2.21.....222..-- 23. 40 
Trees having a diameter of 532 to 73§ inches. ./00.2... 22... ys..5--.-5..0.--- 25. 25 
Trees having a diameter of 738 to 934 inches................. 5 Oe ee 17. 95 
Trees having a diameter of 984 to 1132 inches...........-..--... th ao Ms 9. 98 
Trees having a diameter of 1182 to 1332 inches. ..-....2.....255.22....-----6. 4, 36 
Trees having a diameter of 1339 to 1523 inches.............-.-...--------+.-- 1. 83 
‘Trees having a diameter of 1528 to 174$ inches. }. ........--2)os-4-0s.----.----- 74 
‘Trees having a diameter of 174% to 1944 inches..\........-.-./2./-.........-- 24 
Trees having a diameter of 1934 inches and up.........-.------------------ 15 
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SWEDEN } 
(SVERIGE) C-~_ 7 


PRODUCTIVE FOREST AREAS 
BY PROVINCES 
SHO'YING 
PUBLIC AND PRIVATE FCRESTS 


PRIVATE FOREST Ezz 100,000 ACRES 
PUBLIC FOREST 100,000 ACRES 


PROVINCES 
CITY OF STOCKHOLM 

RURAL DISTRICT OF STOCKHOLM 
UPPSALA 

SODERMANLAND 


i 

2 

3 

4 

5 OSTERGOTLAND 

(9) 6 JONKOPING 

7 

8 


KRONOBERG 
KALMAR 
9 GOTTLAND 
10 BLEKINGE 
1) KRISTIANSTAD 
12 MALMOHUS 
13 HALLAND 
14 GOTEBORG AND BOHUS 
15 ALVSBORG 
16 SKARABORG 
17 VARMLAND: 
18 OREBRO 
19 VASTMANLAND 
20 KOPPARBERG 
21 GAVCEBORG 
22 VASTERNORRLAN” 
23 JAMTLAND 
24 VASTERBOTT 
25 NORRBOTTEN 
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The stands divided according to age showed the following results: : 


Per cent. Per cent. 
Iess‘than 20 years:.+.....----.-- £:.505| 100 to 109 years. 5.120.2...5.95.22 5. 88 
20 10.39 years. «...soieeh ake okt. 23. 83 | 120 years and up...........----- 7. 05 
BMT 80 Years) ..)2atdowre celica) a. 29.18 
GU/To, (9. ‘years. see es... 18. 90 100. 00 
BU to Oo ‘yearn emma cs. 2 10. 60 


The stands per acre of the productive forests for the whole Province 
were given as 2,771 cubic feet and the total increment as 32.9 cubic 
feet per acre. The committee effecting this investigation contended 
that if the forests in Vermland were more efliciently managed, they 
could easily yield 57 cubic feet per acre annually. 

In the forests of Norrbotten and Vesterbotten, an investigation 
was made on an extensive property of forest lands of pine and spruce. 
The age of maturity for cutting was given as 140 years. These 
stands showed a large percentage of trees damaged by decay, even 
up to 11 per cent in some sections. The average stand per acre was 
given as 616 cubic feet and this figure may be considered fairly repre- 
sentative for these districts. 

One of the best stands in Sweden is found in southern Norrland at 
Axmark, where there are 120-year-old stands of mixed pine and spruce. 
The average height of the pine is 90 feet and of spruce 69 feet. 
The stand per acre is given as approximately 11,200 cubic feet, but 
this is exceptional. 

The best stand in Sweden is found in the forest of Jonaker, south 
of Stockholm. The stand consists of mixed pine and spruce and it 
is claimed that this mixed stand is the finest of its kind in Europe. 

The Government has an experiment area in these forests, consist- 
ing of pine and spruce stands 150 years old, which shows 716 trees 
per acre and a stand of 21,180 cubic feet per acre. This area, 

owever, is very small, but the statement is given here to show what 
stands may be obtained in Sweden. The average height of the 
ee in this forest is 97 feet, and the diameter 114 inches at breast 
eight. 
experiment area in central Norrbotten showed the following 
results: 


= Average 
Average Stand 
Age ofstand. : annual 
height. per acre. |+,crement. 
Feet. Cubic feet. | Cubic feet. 
AGEL ~~ 20 3 cb See OE eee eo c/a ae ee OE Lay Ne aa 194 529 18.1 
MUSSER |S =. = cco oleh ee Ns ea C0 Re, Se A I ea 414 1,814 27.0 
LUST GETS... oo Bh con aS on A eee eae aes os Ce ee ee 523 2, 000 25.9 
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The following table gives an approximate estimate of the average 
annual increment and the stand per acre in the various sections of 
the country: 


Pare Annual incre- 
Districts. Stand per acre. ment per acre. 
North of 64° north latitude: } Cubic feet. Cubic feet. 
Ooastaldistrictssjzzr «32542 ecyt codec ote er Pe ae 858 to 929.5 14.3 to 17.9 
UMtORIOR GIS PTICE sais jy perc acta tn ees eit oe ae 429 to 715 7.2 to 10.7 
627180 BAe ts ton bed aad do hhtett is SU De ee ee - 715 to 929.5 21.5 
COST BR tence cees ee oes Feces gn Se Ee = heaig ae aoe ee ee 786.5 to 1,144 28.6 
SOGtHOPOD ES! ANS. et ee ee eo RO = ee ee 858 to1,287 28.6 to 42.9 
Average Sweden... .-:..-.----.---+- Pe bt eee 786.5 to 929.5 21.5 to 28.6 
OWNERSHIP. 


According to the statistics (1915) of the Swedish Forest Service, 
the forests of Sweden are divided as follows in regard to ownership: 
Public forests, partly owned by the State, 12,900,000 acres (23.3 per 
cent); privately owned forests, 42,400,000 acres (76.7 per cent); 
total productive forest land, 55,300,000 acres.’ 

The accompanying table shows the area in 1915 of public and 
private forest land, productive and unproductive, in the different 
Provinces of the country, according to the statistics of the Swedish 
Forest Service. 


3 Thestatistics published by the Swedish Forest Service in regard to the productive forest area and the 
figures given in the Swedish Statistical Yearbook do not agree. 
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PRIVATE FORESTS. 


The private forests are in the hands of peasant landowners and 
other individuals, and large areas are owned “ wood-using industries 
such as pulp and paper mills, sawmills, ete. It is estimated that 
one-third of the privately owned forest land in Sweden is in the 
hands of wood-using industries and about two-thirds is in the hands 
of farmers and other individual owners. In the districts of Norrland 
and Dalecarlia 37 to 38 per cent is owned by wood-using industries 
and 62 to 63 per cent by individuals. In southern Sweden the 
proportion of forest lands in the hands of the wood-using industries 
is somewhat smaller. Thus individual owners possess by far the 
largest areas of forest lands in Sweden. 

the Provinces of Norrbotten, Vesterbotten, part of the Province 
of Kopparberg, and the Islands of Gotland and Oland, the forests 
have been managed for years according to regulations laid down in 
special laws covering these territories, and the forests are fairly well 
conserved on this account. In the other sections of the country, 
Scdanlgroe in southern Sweden and in the coastal districts, the 
orests have been cut for decades in excess of the annual growth. 
This refers mainly to the forests in the hands of smaller holders. 

There are forests in Sweden belonging to large estates, which have 
been managed scientifically for more than a century, and these 
forests usually show excellent stands. 

During the beginning and middle of the last century, the Govern- 
ment allotted forest lands to the settlers in northern Sweden, and 
this allotment was carried on until recent decades. Generally these 
farmers obtained larger forest areas than they required to provide 
for their own needs. Consequently, they have always had consider- 
able timber for sale. Few of these farmers have taken any interest 
in the rational management of the forest lands; they have merely 
disposed of the timber in their forests to wood-using industries. It 
is only natural that these forests have been badly cut out in the 
districts where the laws have not prevented reckless cutting. The 
wood-using industries in northern Sweden possess large timber 
holdings, and these companies are now carefully managing the 
forests, although the great majority of them drained the forests to 
excess in the past. 

Several sawmill companies in Sweden possess 1,000,000 to 1,500,000 
acres of forest lands, which in many cases were acquired decades 
ago at very low prices. Many of these sawmills, which were among 
the pioneers in northern Sweden, received liberal support from the 
Government in the way of concessions permitting them to cut a 
certain number of trees in the State forests each year at a certain 
low price per tree. Many of these concessions were in effect up to 
1918, but they expired in that year and were not renewed by the 
Government. ; 

Besides possessing large areas of forest lands, these wood-usin 
industries frequently own extensive farms and other oes 
properties also, which often were included in the forest lands pur- 
chased in the past. These conditions obtain in northern Sweden 
and closely resemble those prevailing in Finland. The same problem 
has come up in Sweden in regard to the danger of having the number 
-of independent landowners decrease, and the Swedish Government 
took steps in 1906 to prevent the wood-using industries from pur- 
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chasing land in the Provinces of Vesternorrland, Jemtland, Vester- 
botten, and Norrbotten, and in portions of the Provinces of Gevleborg 
and Kopparberg. 

There are, however, exceptions to these laws, and the wood-using 
industries may acquire land for the use of factories, yards, etc., and 
also forest lands that may not be deemed absolutely necessary for 
the use of the particular farm to which they belong. It has not 
been the intention of the Government, however, to prevent the 
wood-using industries from possessing a forest area adequate to 
safeguard the supply of raw material. In 1909 and 1912 strict laws 
were passed to the effect that the wood-using industries possessing 
agricultural properties must use them for agricultural purposes; also 
very strict laws were passed in regard to tenants. The law in 
regard to the compulsory cultivation of farm land in the hands of 
‘wood-using industries proved of inestimable value to the nation 
during the critical conditions of the war, when Sweden found itself 
able to produce a large percentage of the necessary ‘food supplies. 
In northern Sweden the food conditions were much better during 
the war than in the south, because northern Sweden was able to 
produce adequate food supplies for its population, while the more 
densely populated districts in the south were not in so favorable a 
position. 

Generally speaking, the Swedish sawmills have not such extensive 
areas of forest lands as those in Finland. They are therefore de- 
gah to a greater extent upon the purchase of logs and timber 

rom outside sources. 

The private forests in Sweden have been severely drained in 
decades past, particularly in southern Sweden and the coastal 
regions. Not only has timber of large dimensions been cut, but 
saplings and immature growth -have been recklessly exploited, 
especially by exporters of props. In many districts of Sweden 
dealers in props taking logging contracts for saplings and young 
stands are called ‘‘county shavers” because they have virtually 
shaved off most of the trees in the stands from the surface, leaving 
only scrubby growth. This practice has been stopped by the recent 
stringent laws. 

The forests in the hands of the larger lumber and pulp companies 
have been severely cut at times, but these owners have generally 
given due consideration to reforestation problems, and the forests 
have been well managed. One company in the Province of Koppar- 
berg, which is said to be the oldest stock company in the world, 
has carried on logging operations in its own forests since the company 
was started about 1225, and this company to-day probably has a 
larger quantity of standing timber than it ever had before, in spite 
of the fact that it has been logging for 700 years. Other companies 
in Sweden have not been in continuous operation so long, but the 
majority of the sawmill companies have carried out a rational forest 
policy for some time. 

Previous to the war, considerable areas of forest lands were in 
the hands of foreigners, mainly Norwegians and English; but during 
the war the Swedes acquired a large percentage of these foreign- 
owned forests and practically speaking, the only foreign-owned 
forests in Sweden at the present time are limited areas in the hands 
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of Norwegians. On the other hand, it may be noticed that Swedish 
concerns own forest lands in Norway. This foreign ownership in 
both countries may be explained from the fact that certain rivers 
originate in one country and flow into the other, and it is therefore 
logical that the wood-using industries located on these floating 
rivers should acquire the forest lands adjacent to these water systems, 
which only with difficulty could be exploited by industries situated 
in other districts. It may therefore be said that the forests in Sweden 
are owned almost entirely by Swedes. 


PUBLIC FORESTS.* 


In Sweden the State has possessed forests for more than 700 
years, but these forests were, at that time, mainly the property of 
the King, and were used chiefly for hunting grounds. Later, in 
the sixteenth century, it was proclaimed that all lands not under 
cultivation, and not settled belonged to ‘‘God, the Swedish King, 
the Swedish Crown.”’ 

The State forests were, at first, located mainly in southern Sweden, 
because these districts were first settled, and forests were more 
valuable in that part of the country than in the sparsely settled 
districts of the north. It was not until the nineteenth century, 
when the sawmill industry started in central Norrland, that the 
State took any interest in proclaiming the ownership to the forests 
in this part of the country. 

An intelligent exploitation policy in the State forests was not 
started until the beginning of the seventeenth century (1638), when 
the first rules were laid down in regard to forest management. At 
this time, the Swedish mining industry flourished and large quanti- 
ties of wood were cut for charcoal to be used in smelting the ore. 
Concessions were given on very liberal terms to mining companies 
to log timber in the State forests for the production of charcoal. 

At the beginning of the eighteenth century it was feared that the 
forest areas would be seriously decreased in the southern part of 
Sweden, and the Government started at this time energetically to 
reforest large areas of land close to the coast where the forests had 
been burned down and sand stérms were prevalent. At the beginning 
of the nineteenth century a belief was prevalent in Europe that Gov- 
ernment forest exploitation was necessarily inefficient. This belief 
took a strong hold in Sweden, and the Government sold large areas 
of forest lands to private individuals at extremely low prices. About 
the middle of the nineteenth century the Government gave liberal 
concessions to sawmills, as was mentioned in the preceding section. 

It was not until about 1860 that the State realized the value of its 
forest domains. At this time the lumber-export trade was started 
on a large scale, with the consequent heavy increase in stumpage 
values. At that time the Government established the policy with 
regard to the management of its forests that it has since maintained. 
About 1875 the State took the first steps toward acquiring additional 
- forest lands and since that time the area of the State forests has been 

increased, partly by purchases, partly by taking in other public 
forests, van partly by dividing large areas of forest lands in the 


4 Unless otherwise specified, the statistical information is based on the Official Statistics of the Swedish 
Forest Service for 1915. 
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northern part of the country between the State and the farmers. 
This last process even now is not complete. (See note to table 
below.) The area of State-owned forest land (including unproductive 
forests) was about 1,053,000 acres in 1870 and 14,984,000 acres in 
1915. 

On account of its unfortunate policy at the beginning of the last 
century the Government parted with valuable timberlands in south- 
ern Sweden and to-day by far the largest State-owned timberlands 
are situated in the extreme north of Sweden, and for the most part 
constitute the least desirable forest lands in the country. Insouthern 
Sweden the Government possesses many small and scattered timber 
areas. The administration of these properties is difficult and expen- 
sive, and their exploitation can not be so efficient as in the north, 
where the State-owned forests constitute large unbroken areas. 

The public forest lands in Sweden may be divided into two cate- 
gories: (a) Forest lands owned by the State, the income of which is 
enjoyed by the Government alone; and (6) ecclesiastical forests and 
forests belonging to cities, counties, communes, and official insti- 
tutions, and to other official and semiofficial organizations. The 
State controls the cutting and to some extent the management of the 
forests in class (6). 

The following table shows for 1915 the area of State forest lands 
ae other public forest lands (productive and unproductive) in 
Sweden: 


Public forest lands. Productive. pro Poa ‘ eee Total. 

Acres. Acres. Acres. Acres. 
State-owmed: <u ¥iduvre- cry. Pegeee theh ade 9, 148, 000 5, 737, 000 104,000 | 14,984,000 
MOET Soo o)aro RISE a ae Sete dace Me mets Ce ie Siae ee i lara arnana tsb 2, 988, 000 S500 4t 000i | oe eereeree 6, 502, 000 
TSG HAD eds. Bes Wal ee ate re UN ee, (eR 12, 131, 000 9, 251, 000 104,000 | @21, 486, 000 


a This total does not include 772,000 acres of productive forest and 10,110,000 acres of unproductive forest 
in northern Sweden that is still undivided between the State and the farmers. It does include 104, 
acres of cultivated land in addition to the public forest lands considered in the table on page 39. 


The area of productive forests that had been made subject to con- 
cessions for sawmill companies aggregated 104,000 acres in 1915. 
These concessions expired in 1918, and this area is now entirely under 
the control of the Government. The forest area that the Govern- 
ment set aside in times past for the support of the Swedish mining 
industry amounts to 62,000 acres of productive forest land. Exten- 
sive areas in the Province of Jemtland (408,000 acres of productive 
forest land) have also been set aside by the Government for reindeer 
pastures. : 

The ecclesiastical forests are scattered all over the country, with 
an area, in productive forest land, of approximately 677,000 acres. 
Many cities and towns in Sweden possess extensive areas of productive 
forests, which cover about 86,000 acres. For centuries a large num- 
ber of counties and communes in Sweden have possessed productive 
forest lands (about 193,000 acres), which are operated for the benefit 
of the whole community. The remainder of the productive forests 
is in the hands of other official and semiofficial organizations, settle- 
ments, etc., and aggregates about 1,562,000 acres. 

Of the total area of productive forestsin Sweden, not including the 
undivided area, the public forests thus constitute 22.2 per cent. Of 
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the public forests, the State owns 69.7 per cent and the remainder, 
30.3 per cent, constitutes other public forest lands. 

The area of the public productive forests in each Province in 1915 
is shown in the following table: 


1 
State- Other Total State- Other Total 
Provinces. owned public public Provinces. owned public publie 
forests. forests. forests. forests. forests. forests. 
Acres. Acres. | Acres. Acres. Acres. Acres. 
Norrbotten........ 4, 635,756 |1, 024,719 | 5,660,475 || Kalmar.......... 122,198 | 31,080 153, 278 
Vesterbotten......] 2,139, 230 99,176 | 2,238,406 || Kronoberg....... 60, 560 37, 639 98, 199 
Vesternorrland....| 333,010 63, 375 396, 385 || Jonkoping....... 67, 294 41,373 108, 667 
Jemtland..........} 262,057 | 501,224] 763,281 |} Skaraborg........ 87,611 | 39,621 127, 232 
Gevleborg......... 177, 843 | 148,027 325, 870 || Flfsborg.........- 67, 360 38, 813 106, 173 
Kopparberg. --| 692,438 | 454,558 | 1,146,996 || Goteborg and Bo- 
Vermiand... cfs 67, 662 77, 336 144, 998 HUS igi eees 25, 582 10, 363 35, 945 
Orebro. 25. 101, 199 45, 586 146, 785 || Halland... 20, 448 14, 206 34, 654 
Vestmanlan 56, 567 61, 937 118, 504 || Blekinge-.... 3 7, 465 7, 146 14, 611 
Upsala...... 15, 792 70, 326 86,118 || Christianstad. . .. 35, 190 13, 430 48, 620 
Stockholm........ 23, 838 36, 314 60, 152 || Malmohus..-..... 10, 746 5, 374 16, 120 
Sodermanland..... 29, 457 73, 513 102, 970 —_ 
Ostergotland...... 78, 779 79, 599 158, 378 Total, Swe- 
Gopland=. 2 5..<-.22 | 24, 935 13, 455 38, 390 | den... .2¥Ys9 9,143,017 |2,988, 190 |@ 12,131,207 


| | 


a In this table is not included about 772,000 acres of productive forest land in northern Sweden, the owner- 
ship of which has not yet been decided. 


The public forests are divided into 10 districts, and the productive 
forest area in each district is shown in the following table: 


State- | Other State- | Other 


. Districts. owned public Total. Districts. owned uiblie Total. 
forests. forests. forests. orests. 
Acres. Acres. Acres. Acres. Acres. Acres. 
rites ites Reve tks 2,882,000 | 847,000 | 3, 729,000 |) Vestra.........-. 164,000} 76,000 , 000 
Skelleftea_.___.... 2,152,000 | 194,000 | 2,346,000 || Smaland......... 208,000 | 107,000 315, 000 
PHEAMEA S.C ee , 751,000 | 94,000 | 1,845,000 || Sodra..........-. 132,000 | 55,000 187, 000 
Central Norrland..| 572,000 | 554,000 | 1, 126, 000 SS SSS SS SSS 
Gevle-Dala........ 17,000 | 603,000 | 1,520, 000 Total, Swe- | 
Bergslag.._......- 209,000 | 265,000 | 475,000 Gs Sear 9,143,000 2,988,000 | 12, 131,000 
STR eh 156,000 | 192,000} 348,000 | 
| | 


Administration.—The public forests in Sweden are managed by the 
Swedish Forest Service, which is a part of the Department of Agri- 
culture and is located at the capital, Stockholm. At the head of the 
Forest Service are a General Director and six assistant directors. At 
the head of each district of the State forests are a district forester and 
a number of assistant foresters, forest engineers, and other assistants. 

The Forest Service has complete control over the State-owned 
forests and either supervises or manages the other public forests. 
The Forest Service is also in charge of the execution of the laws in 

_Tegard to the management of the forests in Sweden, cutting, etc., and 
it is also expected to work for improved methods of forestry in pri- 
vate, as well as public, forests. The increased profits during late 
years from the operations of the State-owned forests will enable the 

orest Service to carry out many plans for improvements, such as 
draining, reforestation, etc. 

The statistical information available in regard to public forest 
lands is restricted mainly to the State-owned forests, and these 
forests chiefly will be taken into consideration in this report. 

The policy of tle Swedish Government has been to endeavor to 
unite the many small parcels of forest land in the southern part of the 
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country by additional purchases of forest lands located in the inter- 
mediate sections. The Government has also purchased extensive 
areas of cut-over or burned forest lands with a view to reforestation 
of these areas. Purchases of this kind have been made notably in 
the coastal regions of southwestern Sweden. .The Government 
generally buys cheaper forest lands than do private concerns, be- 
cause the Government does not expect any immediate return, while 
private concerns must always take the financial side into 
consideration. 

The Government purchases of forest lands were as follows from 
1875 to 1915: 


Years. Acres. | Value. Years. '| Acres. Value. 
DS7DE go eet eee et. ean a 5,000 $14,000) |! 19091905. <a -ee tee ee se 135, 000 1, 406,000 
1876-1880....... See ee rte 28,000 209,000) |} 1906=T910. 225m | ee Bee 123,000 1,347,000 
1881--1885_... : 27,000 |} 1911-1915......... Bn ee Ne oe | 126, 000 1,556, 000 
1886-1890... j 863, 000 |——Sale 
1891-1895. . Soa eae ee 116,000 679, 000 : 1S75—19LD. se) ok eee ee 978,000 7, 715,000 
1896-1900... . 2,114,000 | 


Stands.—Most of the virgin timberlands in Sweden are Govern- 
ment owned, and the Government has been very conservative in the 
culling, particularly in the north, on account of the difficult condi- 
tions for logging and floating and the unsatisfactory market con- 
ditions for saw logs and wood products that are often present in that 
part of the country. 

The information with regard to the stands in the State forests is, 
very incomplete. An estimate made by the forest commissions 
gives the average stand in the State forests (productive forest lands) 
bu follows, based on trees 4 inches in diameter and up, at breast 

eight: 


Cubic Cubic 
Districts. feet per Districts. feet per 
acre ; acre. 


Lulea : 458 || Bergslag. . - 901 
Skelleftea Z 715 || Ostra..... 1,030 

IMeg. #224. é 858 || Vestra..... 915 
Central Norrland 1,001 ||"Smatandl tf. 0225 5 sesso 2S eee 930 
Gevle-Dala 858)||)Sodra.-25e0 5-3. Ease rane 787 


In regard to the forests in portions of the two northernmost dis- 
tricts in Sweden, the following estimate is given—the result of a 
recent cruising in that section: 


Norrbotten. Vesterbotten. 
Items. ; 
Coast. Interior. Coast. Interior. 
Total area investigated.) vii) eta acres... 241, 661 15, 209 26, 607 840, 843 
‘Productivedarests. 20. wee a Gos. ce 177,389 13,519 22,543 652,008 
Seeeanenre ane Nae eh RN 2 ANE Dee a0. at 63, 936 1,675 3,978 186, hes 
itivated land 528 2459 et ee ee Oe 336 15 86 2,192 
r . cubic feet..| 25,619,000 | 2,348,000 | 2,528,000 | 128, 160,000 
Young growing forest... ..2..-.5<<<-.--=+ {per cent. zy eye POA rh 34 pat! 23 e ee 
. cubic feet..} 44,018,000 | 2 00) 000 4 
Stands mature for cutting............... per cent. ween "40 me 738 oF Zi 40 E pnp 4 
ne cubic feet. . 1,000 82, 000 46, 00 27 
Overmature and defective stands. ....... per cent... pita ie A ad 7 nae oye 28 


6 28 
- ewbicfeetitelsiiys.2 109,198,000 | 6,968,000 10, 843,000 | 449, 432,000 
Total stands. .-......-.-.. tam feet per acre... "615 ey B15 "481 689 
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A large area in the Provinces of Vesternorrland and Jemtland was 
also cruised over, and the results are shown in the following table, 
giving the actual percentages of barren land and of trees of different 
age groups, compared with the corresponding percentages for a 
normal stand based on cutting at 130 years: 


Barren} 1-20 | 20-40 | 40-60 | 60-80 | 80-100 /100-120/120-140/140-160) 160-180 


Items. land. | years.| years.| years.| years.| years.| years.| years.| years.| years. 

Actual perpautare Make den ass 4.0 3.0 9.7 \) pl3d=2 9.7 5.5 4.9 LISS) [iis Oe ( 27.4 
Normal percentages based on 

cutting at 130 years....-..... el 14.3 14.3 14.3 14.3 |. 14.3 14.3 LEU SSeS Mme 


From this table it is seen that the State forests in the north con- 
tain a large percentage of overmature trees, and it is a great problem 
for the Forest Service to clean up these forests so as to give better 
growing conditions for the young stands. There is only a limited 
market for pulp wood in these northern sections of the country, and 
this is a great handicap in carrying out a rational forest policy. The 
coastal districts; on the other hand, offer better marketing facilities 
for small-dimension timber, which necessarily must be cut in order 
to eayaere the stands, and the forests are therefore largely second 

rowth. 

; The forest commissions (see p. 58) have compiled statistics in 
regard to the percentage of trees 134 inches and more in diameter at 
breast height in the various districts of Norrland and Dalecarlia. 
This size is considered as mature timber for cutting saw logs, and 
the age varies from 140 to 200 years. The figures are as follows: 
Lulea, 25 per cent; Skelleftea, 22 per cent; Umea, 35 per cent; Cen- 
tral Norrland, 35 per cent; Gevle-Dala, 38 per cent; average, 34 per 
cent. 

The average age of maturity in southern Norrland is from 130 to 
140 years and in northern Norrland, from 160 to 180 years. 

It has also been pointed out that on account of the large percentage 
of overmature stands, the timber shows serious defects, such as rot. 
The proportion of such defective timber is given at 3 to 20 per cent, 
according to location. 

The latest report of the forest commissions also contains the follow- 
ing statement with regard to the percentages of trees of different age 
ee and of land denuded of forests in different parts of the State 

orests in southern and central Sweden: 


Land de- 
1-20 21-40 41-60 61-80 81-100 |101 years nuded of 


BS SEACS: years. | years. | years. | years. | years. | and up. | so yacts 


Eris Ape peeeny  Sae a hone yacen es 2i.3 27.6 18.7 8.7 6.8 6.5 4.4 
LOSS MRD OS ee ae 20.6 25.2 18.7 13.8 8.3 4.5 8.9 
AP in oR aS ay ee eee 29.4 26.9 16.3 10.3 5.5 4.4 Mie 
PPI a hci wy Re 23.10. 21.5 18.6 10.7 6.6 11.4 () 
PRE eo ca cat ccap asia coo lcs = cleats 32.6 25.0 16.6 8.2 6.5 4.2 6.9 
LSS DY TOE 2 ee 26.7 25. 4 17.9 10.3 6.7 6.3 6.7 


Annual cut.—The State was extremely careful in cutting its for- 
ests up to the time of the war. The cutting system followed has gen- 
erally been to fell only trees having more than a certain diameter at 
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breast height and the young growth has not been touched unless it 
was necessary to improve the stands. 

In northern Sweden the State forests are often located in places 
where it is difficult to log the timber, and the floating facilities may 
also be unsatisfactory in many districts. These conditions are largely 
responsible for the unsatisfactory prices often obtained for Govern- 
ment timber. In some cases, however, there is no question that 
different purchasers of saw logs and standing timber have formed 
combinations or agreements with a view to holding down the price 
of the raw material, although this system is not developed to such 
an extent as in Finland. 

The State may sell either the standing timber or the saw logs de- 
livered at the banks of the floating rivers. The following statement 
shows how the total quantity of wood cut has been disposed of b 
the State during the years 1911-1915 (average): Standing timber sold, 
78 per cent; logs cut by State and sold, 13 per cent; charcoal made 
from waste, 3 per cent; lumber sawed in Government mills, 1 per 
cent; wood cut for special purposes and not sold, 5 per cent. 

The following detailed statement shows how the timber was dis- 
posed of in 1915: 


Cubic feet. 
Standinexwmbper solder: acc taq cee <cenche oto bes cite Delo bce eee eee 129, 283, 461 
Wood cut before it was sold: 
Saw logs, pulp wood, props, railroad ties, ete. .....---.--.-------- 18, 235, 909 
Saw logs cut into lumber in State-owned mills................... 1, 273, 624 
UIE WiODE CLO Fe ar a Aly ok Loa Says a Se ae ee 10, 484, 735 
Wood for charcoal (manufactured by State)...... .-............. 5, 402, 206 
Timber cut for special purposes not for sale. ...........-...----.-- 5, 585, 201 
"Potalls:: vais. ike cece pha de =< Ret cae tpn, CA = cise Wiad ay hiet- ochre 170, 265, 136 


The following statement shows the cut per acre, from 1911 to 
1915, of productive State forest land in the different districts of 
Sweden: 


Districts. | 1911 1912 1913 1914 1915 


| cu.ft. | Cust. | Cust. | Cuft. | Cuft. 
5. os 7. 7.2 9.6 


— 


0 
.0 11.0 10.7 12.6 15.2 
Warn Oar We oe. ees Lh Ae ooo? 7a OW Ce AA eae oe Oe ee 11.6 14.7 16.6 14.4 19.6 
Central Norrlarid’-22 ee fF ue ae Ee eee eee 25.0 22.0 30.0 29.9 3D.2 
Gevile-Dalac a theteciey sence sea se ersanl dar sees 22.9 21.0 22.6 24.3 28.8 
Hey 2) fio tS ar set ae Dict Ra Oa rare Lie el ree aR Uae, 31.0 30.0 31.5 32.0 37.8 
Ostia: O9S 2 52), Pe Eee a ET eee 25.3 PARA 28.7 29.0 32.2 
MVieS Urals coe Ps) o5 eS A a eS ek es a a eee 9, a arte 19.6 23.6 28.5 30.6 35.8 
Sriaiand!: tas Foe Sear ea eo. kb eee SD 2325 24.6 24.6 25.9 32.9 
COOLS Cott Bae ki 2 x teeratcte ado stars So ion bie Belem erie 18.2 18.3 24.9 24.5 25.4 
ADR GISEPICTS Ate. 32 2 tcp ea Oe Rene eo bats 12.9 Or 14.6 15.0 18.6 


The following table shows the area of productive State forests, the 
cut, and the cut per acre, in each district of Sweden in 1915: 


Cut Cut 

Districts. Area. Cut in 1915.| per Districts. Area. Cutin 1915.| per 

acre acre 

Acres. Cubic feet. | Cu.ft Acres. Cubic feet. '| Cu.ft 
lear tee 2,882,000 | 27,553,000} 9.6 |] Ostra.............- 156,000} 5,123,000] 32.8 
Skelleftea..........- 2,152,000 | 32,800,000] 15.2 |] Vestra............- 164,000] 5,895,000] 35.9 
Waried eat cee reet as 1,751,000} 34,407,000 | 19.6 || Smaland........... 208,000 | 6,731,000} 32.4 
Central Norrland....| 572,000 | 20,136,000 | 35.2|| Sodra............-- 132,000 | 3,407,000] 25.8 
Gevle-Dala.......... 917,000 | 26,447,000 | 28. 8 — 

SOL PSIB Ee oc uu ckeos ee 209, 000 7, 766, 000 | 37.2 Total, Swe- 

dengaub. 2! 9, 143, 000 | 170,265,000 | 18.6 
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The following statement shows the operations in the State forests 
for 1911 to 1915: 


Logs, fire- Timber cut 


: Standing for special Cut per 
Years. é wood, etc. Total cut. 
timber sold. Y , purposes acre. 
cut by State. (not forsale). , 
Cubic feet. Cubic feet. Cubic feet. Cubic feet. Cubic feet. 
DOLE solo cce SAS eee aed 93, 572, 983 14, 011, 311 5,881, 741 | 113, 466, 035 12. 87 
GUD: 5 55 RTE ST 8 93,085,853 | 16,052, 852 8,428, 899 | 117,567, 604 12. 73 
1913; :.. | (oP eee ee Ser? 104,696,552} 22,781, 490 7,131,518 | 134, 609, 560 14.59 
1914 53 372 ee eae lng 104, 390, 466 27, 835, 674 5,938,403 | 138, 164, 543 15. 02 
reppin (Gio) EOC, SRE 129,283,461 | 35,396, 474 5,585,201 | 170,265, 136 18. 62 


The following table shows the percentages of the total cut in the 
different districts for 1914 and 1915: 


Districts. 1914 1915 Districts. - 1914 1915 
Per cent. | Per cent. Per cent. | Per cent. 
LCV a ae de ane a 15 NGF |, Bereslag nee Rye ape. yee ed. 5 5 
fe /SCeL OLS) cites eee BSS Se Nas «a 20 19° ROStrA So ea eeriet es seen os 3 3 
TORTS LR A Ep See) 19 20) Ii VieSHT a ject Me sce aise eel tl 4 3 
Central Norrland ............. 12 13) Smaland! i.e 2 Beet eee ae So 4 4 
Govile Palas.) 2o08. oc. cee ee 2 16 16 | :SOdran- Aes eae eee ao ery | 2 2 


About 17 per cent of the total cut is thus effected in the southern 
and central parts of the country and 83 per cent in Norrland and 
Dalecarlia. 

«The total cut of saw logs in the State forests in 1915, including 
those cut from the standing timber sold, was estimated at 53,000,000 
cubic feet, or about 17 per cent of the total quantity of saw logs pro- 
duced for sawing lumber for export in the country. 

For the prices obtained for standing timber and saw logs from the 
State forests, see section ‘‘Logging.”’ 

Considerable quantities of charcoal are produced annually in the 
State forests. Phe figure for 1915 was approximately 3,500,000 
bushels; for 1914, 3,100,000 bushels; and for 1911, 1,900,000 bushels. 
The increased production of charcoal was due to the high prices paid 
during the war. 

Value and revenue.—The average value per acre of the State 
forests during the period 1911-1915 was as follows: Lulea, $4.66; 
Skelleftea, $9.97; Umea, $17.15; Central Norrland, $32.20; Gevle- 
Dala, $26.48; Bergslag, $36.58; Ostra, $27.47; Vestra, $34.51; 
Smaland, $37.65; Sodra, $25.73. The value of all State forests is 
approximately $135,608,000 (1915). 

The following table shows the gross revenue from the State forests, 
the expenditures, the net revenue, and the net revenue per acre, 
from 1911 to 1915: 


Gross revenue. 


Net revenue 
Years. <n cae || Dendi-’ |: Netireve-.|) peracre of 
Sale of Saleonloss tures. nue. productive 

standing |" “ete €S,| Rents, ete.| Total. forest. 

timber. : 

LOI epemea ee 2) $2, 623,669 | $603,148 | $231, 795 | $3,458, 612 | $1,044, 159 | $2, 414, 453 $0. 27 
19125 ears 2,794, 541 741, 578 236, 243 | 3,772,362,| 1,159,676 | 2,612, 686 -28 
1913 eens e eee ae 3,609, 684 | 1,097, 801 232,972 | 4,940,457] 1,415,206 | 3,525, 251 .38 
19142: oben is 3,241,588 | 1,459, 337 256, 822 | 4,957,747 | 1,686,512] 3,271, 235 -35 
1915) 0 vane 4,899, 987 | 1,999, 449 271,801 | 7,171,237 | 1,857,968 | 5,313, 269 57 


2092°—21—_4 
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Fic, 13.—Plan of Swedish State College of Forestry, Stockholm. 
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The table gives the latest available official figures, but it is under- 
stood that the revenue from the State forests has increased greatly 
since 1915. 

Reforestation and improvements.—One of the Government’s princi- 
pal plans for reforestation in Sweden covers approximately 500,000 
acres of heather, located largely in the Province of Halland. In this 
Province approximately 47,000 acres were reforested from 1890 to 
1907, and approximately 25,000 acres from 1907 to 1917—-a total of 
72,000 acres in 27 years.. Approximately 200,000 ucres of heather 
in the whole country had been reforested up to 1917, and 300,000 
acres remain to be reforested within the next 20 years, according to 
the plan. 

(@nsiderable areas have been planted and seeded in the State 
forests; in 1915, 2,965 acres were pianted and 8,649 acres seeded at 
a cost of $80,400. The cost of this forest culture in the State 
forests averaged $6.16 per acre from 1911 to 1915, including plants, 
seeds, etc. It has been conducted especially in southern Sweden. 
The forests in northern Sweden appear to have been given less atten- 
tion by the Government in this respect, although they have yielded 
by far the largest revenues. 

The Government has furthermore accomplished considerable work 
in road building, the cleaning up of rivers for floating purposes, 
drainage, etc. 


FOREST INSTITUTIONS AND SCHOOLS. 


Since 1902 the Government has operated a forest laboratory devot- 
ing its time to research and investigations on questions bearing on 
forestry. The laboratory has two sections, one devoted to forest 
management and investigations in regard to the growth of the stands, 
etc., and the other devoted mainly to geological and botanical studies. 

This laboratory maintains experiment areas in all parts of the 
country and has already accomplished excellent results. It pub- 
lishes numerous books and reports with a wide circulation among 
Swedish forest owners, who follow with interest the results of these 
investigations. It is felt that the work of the laboratory is of the 
greatest practical importance because the Government is in a better 
position than individua! forest owners to determine by experiment 
how to obtain the most satisfactory results from forest exploitation. 

The laboratory has also experimented extensively with the planting 
of foreign species in Sweden. 

Sweden has had a college of forestry since 1828. In 1915 the old 
institution was found inadequate for the needs of the country and 
a new college, with magnificent buildings and equipment, took its 
place. The college is located in the outskirts of Stockholm, in the 
vicinity of many similar institutes. 

The requirements for entrance to the College of Forestry are nine 
months of practical training in the field and a solid foundation of 
higher education (college graduation). The course covers both theo- 
retical and practical instruction and lasts during three autumn, two 
spring, and two summer terms. Another shorter course of 14 years 
is maintained, for which the entrance requirements are 22 months of 
practical experience in the field and a high-school education. A 
variety of subjects are taken up, such as chemistry, zoology, botany, 
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forest management, cruising, etc. The graduates from the first 
course qualify for service in the State forests as district foresters and 
those from the second course as foresters in minor capacities. 

It has often been difficult for the Government to turn out a sufficient 
number of graduates to supply the demand for foresters in Sweden, 
as many graduates of the College of Forestry enter private service. 
The college is without an equal in northern Europe and upon the 
work of its graduates will largely depend the future of the rational 
management of the Swedish forests. 

Singularly enough, slight attention has been paid to the testing of 
timbers in Sweden; and no adequate machines are found at the State 
college for making such tests. The only institute in Sweden that has 
conducted any research work along this line is the Chalmerska Insti- 
tute in Goteborg. 

The State also maintains seven schools of forestry in different parts 
of the country. At each school there is an experiment forest area 
devoted to practical struction for the students. The course gener- 
ally lasts one year, and the object is to give practical insight into 
forest management and the supervision of operations in the forests. 
Both the Government and private institutes maintain special courses 
of instruction in burning charcoal. | 

The instruction in all State-owned colleges and schools is practi- 
cally free, and at the forest schools the students also obtain their 
board and rooms free of charge. 

There are a few private schools and institutes for the teaching of 
forestry generally connected with agricultural colleges. 

The Ericson Institute of forest management and sawmilling in 
Hernosand is unique in northern Europe. This institution is devoted 
to the teaching of subjects such as logging and milling, and special 
stress is laid upon methods of crosscutting, grading, and sawing the 
logs so as to obtain the best possible results. All the operations in 
sawmill, yard, and dock are also studied. This school is attended by 
forest and sawmill operators from all over northern Europe. 

Formerly Swedish foresters were to a great extent dependent upon 
Germany for their education in the advanced subjects of forestry; 
but, with the present system of schools and institutes, Sweden is in 
a position to give satisfactory instruction in all phases of the subject. 


FOREST FIRES. 


Most of the forests in Sweden give evidence of having been burned 
over in centuries past and most of what has not been burned over has 
been logged over. There are only small areas of virgin timberlands 
untouched by fire or ax. Forest fires in Sweden are not important at 
present; the damage in any one year would not exceed $250,000. 
This is due to the efforts of the private forest owners, as well as the 
Government, to check forest fires. ° \ 

Concerning the fires in private forests, the information obtainable 
is very meager. It is estimated that the burned area in the public 
forests (State-owned and other) may average from 10,000 to 12,000 
acres annually and in private forests from 30,000 to 40,000 acres. 
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FIG. 14.—SIXTEEN-YEAR-OLD PINE STAND IN CENTRAL NORRLAND. 
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FIG. 15.—DRAINING OF FOREST LAND, SOUTHERN NORRLAND. 


Special Agents Series No. 195. 


Courtesy of Forester O. Eneroih. 


FIG. 16.—METHOD OF CUTTING. TREES MARKED x" ARE TO BE REMOVED 
TO GIVE BETTER GROWING CONDITIONS FOR REMAINING TREES. 
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The following figures show the burned areas in the State-owned 
forests from 1876 to 1912: 


Acres, Acres. 
BS yA onl Sy (iS ee oer Soe Pa OOO MOOO STON 4.5 2 eee mys eee ON) as 47, 000 
i.) CE Se BO POG MIO5- 1909. es eee eles oe : 
Beye (5: [5 oe tg eyes ae BIS TOO SOAS a eee eee eS Se 1, 000 
1890218 Ose ease ee sos cae Se OOO) | MOINS ee: Sie ieee Le oS ke 2, 000 
L895—1SGO Rs Suet eereeic: e.cis'e. os QHOO OD UGE wares ms Skene ae mater. Si 2, 000 


There are no important forest-fire insurance companies in Sweden, 
although such companies have been planned on various occasions. 

In many forests there are efficient fire-patrol systems, but in the 
northern districts of the country it is difficult to patrol the forests, 
because the population is very scattered. The absence of under- 
brush, the scattered stands, and the precipitation throughout the 

ear cause the damage done by forest fires in Sweden to be very 
imited, and this question does not merit a great deal of attention, 


TAXES. 


Before the war the taxes in Sweden were very moderate. There 
was no important tax on standing timber, but taxes, municipal or 
Government, were levied on the profits derived from the sale of the 
forest products cut each year. e taxes seldom exceeded 12 to 14 
per cent of the income, and in many cases they amounted to less 
than this figure. 

Besides a special tax of 1.3 per cent for the support of the forest 
commissions there was another special tax of 2 per cent which was 
collected by the communes where the forests were located. 

During the war the taxes increased very materially, and in many 
cases as much as from 40 to 45 per cent was paid on large incomes. 
There is still, however, no important tax on standing timber, as it 
is felt that such a tax might Abad to cutting that would not be in 
accordance with rational management. 


VALUE OF TIMBERLANDS. 


The total value of the Swedish forests was last estimated in 1908, 
when the national wealth of Sweden was estimated at about $3,800,- 
000,000. The followmg valuation was made for the forests at that 
time: State forests, $62,000,000; other public forests, $21,000,000; 
private forests, $334,000,000; total, $417,000,000. 

Since 1908 all values have gone up, and these figures are of little 
importance at the present time. It may be of interest, however, to 
see what values were placed on the timberlands of the Government 
in proportion to the values of other public forests and of private 
forests. The table followmg shows the valuation per acre in 1908 
of Government forests, other public forests, private forests, and all 
forests in the different Provinces of Sweden and in the whole country. 
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Gov- ° Govy- . 
Other| Pri- Other] Pri- 

Provinces. Ba public] vate Wee Provinces. mone ublic} vate ese! 
forests, |Lorests. |forests. forests,{t0Fests. forests. rests. 

Per IAG? Per Per Per Per Per Per 

.| acre, | acre. } acre. | acre. acre. | acre. | acre. | acre. 
Stockholm). 2....2.228 $10. 85 |$14. 20 | $9.70 | $9.85 |} Elfsborg............- $11. 95 |$13.15 | $7.75 | $8.00 
Wpsalameete ens eee 16.30 | 16.30 | 13.00 | 13.40 |] Skaraborg.........-. 21.15 | 16.90 | 10.48} 11.95 
Sodermanland....... 15.25 | 17.45 | 10.70 | 11.20 |] Vermland..........-- 16.30 | 19.55 | 10.45 | 10.85 
Ostergotland......... 19.00 | 19.00 | 11.40 | 12.20 |j Orebro..............- 17.40 | 20.90 | 13.00 | 13.40 
Jonkopmp: =): 425 2535 21.15 | 17.95] 8.50] 9.35 || Vestmanland........ 17.40 | 20.90 | 13.00 | 13.75 
Kronoberg.........-. 18.45 | 15.70 | 7.40] 8.85 || Kopparberg..-......-. 9.20} 7.80] 7.80 8.00 
ISAM ares tie cee 19.55 | 16.60 | 7.80] 8.80 || Gevleborg........... 25.45 | 13.95 | 8.85 9.85 
Gotlandia: 5 tiss 22 2 7.10 | 7.80] 5.65 | 5.85 || Vesternorrland. ...... 11.95] 9.50} 7.14 7.50 
Blekiape a sees! 85:70}. 9750). 7280) |. 80) Jemplands Joe le 12.45 | 12.45 | 6.85 7.10 
Christianstad........ 7.65 | 8.30] 7.65] .7.65 || Vesterbotten......._. 7.10] 6.40] 5.65 6.10 
Malmoltuse. ao) suasee 21.15 | 12.70 | 15.80 | 16.05 || Norrbotten.......... 3.20} 3.90] 3.20 3. 20 

eralland Se sees e eee. 8.20] 8.20] 6.45] 6.80 ——- 

Goteborg and Bohus.} 4.35] 5.20] 4.85] 4.85 Total, Sweden ..| 6.70 | 10.30 | 8.00 7.90 


In 1918, the value of average forest land (2,100 to 2,500 cubic feet 
per acre) was generally given as $32 to $54 per acre, according to 
the location and quality of the timber. For better stands as high as 
$108 per acre was frequently paid. These values, however, may be 
considered as maximum. 

Frequently, extensive forest holdings are purchased, including 
farm land and other cultivated property. In such cases the value is 
based on the cubical contents of the stands and may range from 4 
to 6 cents per cubic foot of standing timber. Before the war, about 
half of these prices was paid. It is difficult to give the present value 
of the timberlands, because there are many conditions to be con- 
sidered in each case, such as the distance from the forests to the 
nearest floating rivers, which is of special importance in forest oper- 
ations. Generally speaking, however, the value of timberland 
increased at least 100 per cent from 1913 to 1918. 

Before the war, it may be said that the value of timberlands of 
average good stands was about $5.35 per acre in the northern Proy- 
inces of Sweden, $15.50 per acre in central and southern Norrland, and 
$12.90 per acre in southern Sweden. 


LAWS AFFECTING FOREST MANAGEMENT AND CUTTING. 


The first laws with regard to forest management and cutting 
considered only the forest lands in public ownership and date 700 
years back. Later, however, the private forests were considered, and 
to-day every acre of forest land in Sweden is subject to special 
regulations adapted to suit the circumstances in each part of the 
country. 

As the question of laws governing forest management and cutting 
is under consideration at the present time in the United States, it 
may be of interest to give the essential points of the Swedish forest 
laws, because the conditions in Sweden are to a great extent similar 
to those prevailing in most of the forest sections in this country. 
It must be borne in mind that a great majority of the Swedish forests 
extend through an area with a very scattered population, and that 
these forests can not be managed in the same way as the forests in 
central Europe where the po wlagion is much more dense. 

The different sections of the country to which the following laws 
apply are designated on Fig. 17. 
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LAPPMARK LAW. 


The Lappmark law, which was passed in 1866 and 1873, applies to 
the private forests in the interior Provinces of Norrbotten and 
Vesterbotten and stipulates that cutting must be effected only after the 
trees have been marked for cutting by a Government forester. The 
cutting system is based on principles suitable for these particular dis- 
tricts, where the growth of the timber is very slow. The marking 
of trees is made for three years in advance. In this way it is en- 
deavored to safeguard the future of these forests and also to obtain 
the highest possible annual yield. The owners of these forests may 
cut the wood necessary for their personal use or for use on their 
property, such as building material, fuel, etc. The compulsory 
marking of trees by a Government forester refers only tv trees des- 
tined for commercial purposes. The law is intended to protect the 
cultivated areas in northern Sweden by preventing the forests from 
being cut down, because the forests shield the agricultural land. It 
was also considered important that lumber and pulp mills should be 
prevented from purchasing farm wood lots the loss of which would 
greatly reduce the farm’s value because they represent its sole source 
of building materials and fuel. 

The effect of the law has been the conservation of the forests, but 1 
can not be said that the forest management has been satisfactory in 
all respects. The cutting has been regulated according to the princi- 
ple of annual growth, and as these forests often contain up to 90 per 
cent of overmature stands, showing a very small annual increment, 
the cutting has been very restricted. It has been contended that it 
would have been better policy if these overmature forests had been 
cut to a greater extent, because they represent dead capital. Cutting 
out these overmature stands, it is believed, would also afford better 
growing conditions to the younger stands. 

An amendment to this law in 1915 provided that overmature forests 
might be cut to a larger extent, if the forest owner took the necessary 
steps for reforestation. 

DIMENSION LAW. 


The dimension law, passed in 1874 and 1882, applies to the coastal 
districts of the Provinces of Norrland and Vesterbotten. It was 
intended to check the excess cutting of young stands. The law 
stipulates that no timber less than 7 inches in diameter at 16 feet 
from the ground may be cut unless special permission is given by a 
Government forester. An exception to this rule is granted when 
timber is cut for the owner’s personal use. Before this law was 
passed, large stands of young forests were recklessly cut down for 
small timber for export. 

This law is of a decidedly primitive character and has not im- 
proved forest management. The stands have been drained of large- 
dimension timber, while old and defective small growth has been 
left. An improvement in this law is expected. 


SPECIAL FOREST LAW FOR GOTLAND AND OLAND. 


A law was passed in 1869 to protect the forests on the Islands of 
Gotland and Oland, in the Baltic Sea. The law states that land 
suitable for forests shall be maintained as forest land, unless the 
stands are cut down with a view to utilizing the land for agricultural 
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purposes. Cutting for other purposes than for the personal needs 
of the forest owner and his property must be reported in advance to 
the authorities, who grant licenses for cutting. After the cutting 
has taken place, the owner must take the necessary steps for refor- 
esting the cut-over areas. 

The forest areas in the Islands of Gotland and Oland had been 
severely drained before this law was passed. The operation of the 
law has been very satisfactory, particularly as it 1s enforced by 
special forest commissions. (Regarding forest commissions see follow- 
ing chapter.) 


FOREST LAW FOR OTHER PARTS OF SWEDEN. 


The law governing the management of private forests in other 
parts é6f Sweden was passed in 1903. The substance of this law is 
that forest lands in private ownership must not be cut in such a way 
that the reproduction of the forests would be endangered. If the 
forests are cut recklessly the owner must take steps to have his 
lands reforested. Enforcement and supervision of the law are left 
to the forest commission in each Province. 

This law was passed with a view to checking the excess cutting 
that had taken place in Sweden prior to 1903 and to safeguard the 

‘tnation’s timber supply. The effect of the law has been generally 
{ satisfactory. But the regulations have not been strict enough in 
all cases to protect the forests, especially those exposed to the ele- 
ments. Furthermore, it has been contended that this law does not 
protect standing forests, but merely makes provision for reforestation. 

During the war the greatly increased excess cutting resulted in 
an amendment of this law. The new law passed in June, 1918, 
stipulates that young growing forests in the territory to which this 
law applies must not be cut unless such cutting is effected with a 
view to improving the stands (thinning). Dispensation may be 
given by the forest commission in each Province if it is found that 
the cutting of young growth is in accordance with the principles of 
rational forest management. If the cut-over land is destined for 
agricultural purposes, pastures, building sites, etc., this law does 
not apply. This law is expected definitely to safeguard the nation’s 
timber supply. 

If the law is broken, the forest commission shall prohibit any 
future cutting of the young growth beyond the quantities that the 
owner may need for his personal use or for use aH his property. The 
owner of a forest where the commission has prohibited further cut- 
ting may appeal to higher authorities in case of complaint regarding 
the forest commission’s decision. If the forests are cut in spite of 
the commission’s regulations, a fine is imposed upon the forest owner 
and the timber cut is confiscated. 


LAWS CONCERNING PROTECTION FORESTS. 


In several parts of Sweden it has been found that the forests must 
be conserved in order to shield adjacent agricultural land and to pro- 
tect lands close to the sea from sand storms. ‘These protection areas 
are located mainly in the Province of Jemtland and on the south- 
western coast of Sweden. The forests in these territories must not 
be cut for other purposes than the personal needs of the owner and 
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his property unless the trees are marked by a State forester. The 
law does not contain any regulations for forest management. 

The improved floating conditions of many Swedish rivers in the 
mountainous regions had made it possible for the Swedish lumbermen 
to extend the area of logging operations toward the mountains 
after having exploited the other districts. The consequence was 
that previous to the passage of this law the forests were injudiciously 
cut at the timber limit, so that new growth was impossible and the 
timber limit was lowered each year. 

The protection forests are under the direct supervision of the 
Government and the activities of the forest commissions do not ex- 
tend to them. Many people believe it would be advantageous to 
have the forest commissions supervise the cutting of these forests 


also. 
AREAS COVERED BY FOREST LAWS. 


According to the forest-service statistics for 1915, the areas where 
these laws are in force are as follows, includmg about 554,000 acres 
of ene forests over which the State has a certain amount of 
control: 


Acres. Acres. 
Area covered by Lappmark Area covered by laws con- 
(5 Done Renee Bea RE 4, 755, 000 cerning private forests in 
Area covered by dimension other sections............- 32, 636, 000 
LW a esee ee unin 8 3, 180, 000 —— 
Area covered by protection- otal: OAL TOE ee 42, 980, 000 
forceh law is32cr Ue ee ese 2, 074, 000 
Area covered by Gotland and 
Olandglaws seman ecco ce 335, 000 


FOREST COMMISSIONS. 


Since 1903, each Province where the general law governing the 
cutting in private forests is in effect has had a forest commission, con- 
sisting of three members serving for a term of three years—a chair- 
man appointed by the Government, one member appointed by the 
provincial government, and one member appointed by a local asso- 
ciation of a semiofficial nature working for the betterment of agri- 
culture and forestry in each Province. There is no central organiza- 
tion of forest commissions; each commission reports to the forest 
service. Their reports are published by the Swedish Forestry Asso- 
ciation, the work of which is described in the next section. The com- 
missions are often assisted by expert foresters and they also have 
local committees, when necessary, in the communes and counties. 

Besides seeing that the law is properly carried out, the forest com- 
missions perform an important function in furthering local interest 
in better forest management. Their program includes the mainte- 
nance of nurseries and the distribution of seeds and plants for re- 
forestation purposes. Furthermore, these commissions issue many 
treatises on forest culture, conservation, forest management, etc. In 
1914 about 50,000 acres of land was placed under forest culture, under 
the supervision of the forest commissions. 

The expenses of the commissions are defrayed partly by a special 
tax amounting to 1.3 per cent of the stumpage values of the timber 
cut. Ninety per cent of the amount collected in this way is used in 
the Province in which it is collected and 10 per cent goes to make 
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up a central fund for the whole country. The law stipulates that the 
funds collected from this tax must be used for no purposes other than 
the forest commissions’ work and other expenses connected with the 
management of private forests. Besides this special revenue, the 
forest commissions obtain considerable support from both the Proy- 
vinces and the Government. In 1915 the subsidy received from the 
Government was $45,000 and from the Provinces $34,000. A profit 
of $55,000 was derived from the sale of plants, seeds, etc. The in- 
come from special taxes was $310,000, making a total income of 
$444,000. 

Only where forest owners are unwilling to comply with the direc- 
tions of the forest commissions are the cases taken to court. The 
work of the commissions has been quite satisfactory, and very little 
trouble is experienced in enforcing the law. It is believed that the 
forest commissions have encountered less opposition than would 
have been met by any purely governmental agency. The control of 
the cutting in privately owned forests is a decided limitation on pri- 
vate-property rights, which is less of a burden and is more likely to 
be recognized as an ultimate benefit, it is thought, when exercised 
through a commission on which local interests, both public and 
private, are represented. 

The new forest law of Finland provides for forest commissions after 
the Swedish pattern. 


FORESTRY ASSOCIATIONS. 


Associations interested in promoting forestry are very active in 
Sweden. The most important is the Swedish Forestry Association, 
founded in 1902, which issues numerous publications on forest man- 
agement, forestry, and related subjects and has had a very beneficial 
influence in spreading information among people interested in forestry. 
A very practical step has been taken by this association in dividing the 
publications into two categories, one consisting of popular mono- 
graphs on forest problems, intended for reading by the general public, 
and the other of more scientific material. This association publishes 
the reports of the forest commissions. 

Another organization of great importance is the Association of 
Forestry in Norrland, which also issues many publications. In 
southern Sweden there are several smaller associations working for 
better forest management, etc. 

In the Provinces where the forest commissions do not operate, the 
provincial governments and agricultural associations have appointed 
special experts, who work for the furthering of rational forest man- 
agement practically without remuneration. 

Every year, during the early spring, the Swedish Association of 
Forestry arranges for a forest week, which is attended by all the in- 
dustries and individuals interested in forestry. Great importance is 
attached to this convention, which is attended by the leading men of 
the country and is opened by the Swedish King. By attending these 
conventions, one receives a very striking impression of the considera- 
tion given to the forests in Sweden and the dependence of the nation 
upon its forest wealth. 
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ANNUAL INCREMENT AND ANNUAL CONSUMPTION. 


The statement that the Swedish forests are cut in excess of their 
annual growth has been made for hundreds of years. These conclu- 
sions seem very peculiar to-day if one does not take into considera- 
tion that the accessible forest area has been extended largely during 
the past generations and even to-day there are extensive timber hold- 
ings in northern Sweden that have not been opened up to exploita- 
tion on a large scale. 


PRESENT NET 
ANNUAL INCREMENT | 


PRE-WAR 
ANNUAL CUT 


POSSIBLE FUTURE 
ANNUAL 
NET INCREMENT 


1,312,080,000 
CUBIC FEET 


1,564, 826,000 
CUBIC FEET 


1, 748,777,000 
CUBIC FEET 


Fig. 18.—Annual increment and annual cut in the Swedish forests and possible annual increment. 


In centuries past, only the forest areas in the immediate proximity 
of the more densely populated districts were exploited because the 
floating rivers were not improved so as to facilitate the transporta- 
tion of saw logs. 

The first statement in regard to annual increment and annual cut- 
ting was published in a report of the forest commissions in 1855, giving 
the annual cutting as 660,604,000 cubic feet and annual growth at 
528,441,000 cubic feet. It was estimated at that time that an excess 
cutting of 132,163,000 cubic feet took place annually. Since that 
time, the accessible forest areas have been materially increased by 
improved methods of floating. Various estimates have been made 
during the last 20 years and nearly all concluded that considerable 
excess cutting has taken place. If this excess cutting had taken place 
however to such an extent as has been stated, there would probably 
be very little left of the forests of Sweden. Such extreme estimates 
must therefore be considered erroneous. 

The latest estimate of the annual increment was published in 1919, 
from figures of the forest commissions. The following table shows 
for the different districts of Sweden, the productive forest area (public 
and private forests), the annual increment per acre, the total annual 


a 


eee 
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increment, the allowance made for waste (top logs, stumps, etc.), the 
net annual increment, and the net annual increment per acre: 


> a Deduc- 
Provinces. pecouaeiye Total annualincrement. Hon fe Net annual increment. 
Norrbotten and Vesterbotten: Cubic feet Cubic fee! 
Interior Sp (two-fifths | Acres. per acre. | Cubic feet. |Per cent. | Cubic feet. | per acre. 
NR | 6, 328, 000 11.4] 72,336,000 8.6 
Lower districts (three-fifths 25} 181,404,000 
Of total/ares) 2202.02: 22... 9, 495, 000 17.9 | 169,537,000 13.4 
Jemtland, Vesternorrland, Gevle- 
borg, and Kopparberg...-...-- 20, 898, 000 28.6 | 597,077,000 15 | 507,516,000 24.3 
Forest area south of above Pro- 
vinces, except Provinces of 
Skane, Halland, and Blekinge.| 17, 199,000 35.7 | 614, 252,000 8 | 565,112,000 32.9 
Skane, Halland, and Blekinge...} 1,425,000 42.8 61, 103, 600 5 58, 048, 000 40.7 
Total, Sweden..........-. 55,345,000 | ° 27.3 |1, 514,305, 000 13 |1, 312, 080, 000 23.7 


The “‘deduction for waste” allows for a waste of 202,225,000 cubic 
feet, which, it is believed, will be utilized to a great extent in the future 
when better transportation facilities and increased markets may be 
expected. 

The report of the forest commissions also makes an estimate, pub- 
lished in 1919 but based on pre-war conditions, in regard to the con- 
sumption of wood in Sweden and the quantities exported, as follows: 


Cubic fee’ 
er In- 
I. Domestic consumption (farms, household, etc.): habitant. 
errbotten and Vieseerbotten yo. 5822 je ce Re vaG awe wine a 183. 6 
Jemtland, Vesternorrland, Gevleberg,and Kopparberg...-.......- U7ls2 
South of above Provinces, except Skane, Halland, and Blekinge. 2 132. 4 
pane, Elalland, and iblpkingej.32 24... sees sc lediea ile leas 61.8 
Average, Sweden 2 es SEG NTE EE OETA Saar ROMO E La (ar Eee Ts DTN 128. 8 
Cubic feet. 
ait) damMeste CONSUMPTION: - 5-2-4 .<cige- «=o 2 <meta cle bs eka 732, 710, 000 
LRG esr Th Oru De RS a Se A ee a 303, 185, 000 
Logs, round and hewn timber (including loss of sunken logs, etc., 
Roeper teenth) es ose" to cele ee = sess ee sis ees ee 54, 598, 000 
Sawn lumber (including sunken logs, shrinkage when drying, 
Samet waste uane., 20 (SE CON) eo te ee ns As oo ee 210, 869, 000 
Semimanufactured (including sunken logs, shrinkage when dry- 
ing, sawmill waste, etc., 30 per cent) ...........-.-..-..----- 37, 718, 000 
III. Wood used for pulp manufacture and firewood used in manufac- 
(TERED gy OT TG oem ot DS 2 a et 1 Scone a ey (0 Br 323, 245, 000 
IV. Wood used by mines, in smelting ore, and for charcoal for export.. 198, 630, 000 
V. Wood used for manufacture of wood mason) OX DUN. sas. 8 chek 2 7, 056, 000 
emu conmimptionseer es. seek toe 2 oe ek 1, 564, 826, 000 


According to the foregoing estimates covering the annual incre- 
ment and annual consumption, there was an excess cutting in Sweden 
immediately before the war of not less than 252,746,000 cubic feet. 

The forest commissions’ report also estimates what the Swedish 
forests could yield if they were more rationally managed. The 
estimate, which follows, may be considered as the maximum yield in 
the future. 
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4 


Annual 


: ; Tota: annual 
Provinces. increment} -; 
per acre. increment. 
Norrbotten and Vesterbotten: Cubic ft. Cubie ft. 
Enterion districts. 5 ss ase asia cts xt wtne oe Cade este Sp ecto eto oe eee aerieer 14.3 90, 420, 000 
WO WEP GISETICLS: on sje see ec eeep eae cee esas nae aC ne ee tee ee na eee 25.0 237,352, 000 
Jemtland, Vesternorrland, Gevleborg, and Kopparberg...................------ 35.7 746, 346, 000 
Forest area south of the above Provinces except Skane, Halland, and Blekinge. 50.0 859, 953, 000 
Skane, ‘Halland, yand:Blekinge. blues. ick. soe aes eee ee isek es: oan 57.2 81, 471, 000 
Total) Sweden. A: x2 sk ee ook tee cieiaqeeee esate aoe sete Ree eee cere es 36.4 | 2,015,542, 000 
Reduction for waste:< 325-006 cS be Soe ee are. eames cee oningniee See eee EL ane eee eee 266, 765, 000 
Net annualincrement,. 2.2 ss osse ste soe nek aso ease ape oe ee aie eee aaa eee ene 1, 748, 777, 000 


Thus, the Swedish forests could produce 436,697,000 cubic feet in 
excess of their present production. Applying the foregoing estimate 
to the pre-war conditions, the Swedish forests would yield 183,953,000 
cubic feet in excess of the annual cut. 

During the war, it has been estimated that the cut in the Swedish 
forests has exceeded the pre-war cutting and may be estimated at 
1,765,000,000 to 2,118,000,000 cubic feet annually. 

The estimates of the present annual increment may not give the 
correct idea of the conditions of Sweden, as large areas of overmature 
forest lands are found in the northern part of the country, where the 
annual growth is very small. When these overmature forests are 
cleaned up, better growing conditions will be given to the remaining 
stands and this may have a very important effect upon the future 
yield of the Swedish forests. | 

It is evident that the consumption of wood in Sweden for domestic 
purposes, such as households, farms, fuel, etc. must necessarily be 
ereatly curtailed and substitutes for wood will be used more exten- 
sively that at the present time. In this way the wood may be used for 
such purposes as pulp and lumber and will yield a better profit than - 
if it were used for fuel. 

The previously mentioned plans of draining swamp lands must also 
be taken into consideration. Large quantities of timber will be 
produced in these areas when they are reforested. 

With a better understanding of rational forestry and the strict 
enforcement of the new laws, the future supply of wood in Sweden 
will be amply safeguarded and the annual increment of the Swedish 
forests will probably be materially increased. 


LOGGING. 


Owing to the fact that Norrland and Dalecarlia, under normal con- 
ditions, produce more than 75 per cent of the lumber for export and 
also because forest operations aie are on a large scale, these aiaeee 
will be given particular attention in this chapter. Nearly all the 
operations in southern Sweden are on a small scale and are often 
inefficient, offering very little interest for a study of standard forest 
operations in Sweden. 


METHODS OF OBTAINING RAW MATERIAL FOR SAWMILLS. 


The larger export sawmills generally have extensive areas of forest 
land but very few mills base their production of lumber on raw 
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material from their own forest alone. The great majority of the 
miils acquire saw logs from other sources, either from public forests 
or from private forest owners. These purchases are not limited to 
Sweden alone; timber is taken from Finland also in large quantities 
and to some extent from Norway, in cases where the floating rivers 
originate in the forest regions of Norway. 

Swedish sawmills own extensive areas of timber land in both Nor- 
way and Finland, but most of the logs taken from these two countries 
are purchased from Finnish and Norwegian forest owners, respec- 
tively. In Sweden either the mills may make contracts with the for- 
est owners for a certain quantity of timber marked for cutting or 
they may bid for standing timber in the public forests. 

Many forest owners, and to some extent the State, sell large quanti- 
ties of cut saw logs delivered on the banks of the various waterways 
in Sweden. There are no reliable statistics showing to what extent 
the Swedish sawmills are dependent on purchased logs, but it may be 
estimated roughly that 30 to 40 per cent of the logs used by the export 
mills are taken from their own forests and the remainder are pur- 
chased or cut on other forest lands than their own. 

Years ago the mills sawed only pine, as spruce was considered of 
little or no value and was left in the forests. In some cases, logging 
contracts specified that the party taking these contracts could cut 
spruce at a very small compensation and in many cases no charge 
was made for spruce timber. About 50 years ago the logging con- 
tracts in Norrland generally specified that the cutting was limited to 
pine trees 9 to 11 inches and up in diameter at 22 feet from the 
ground. Several contracts of this nature were made on the basis of 
trom 6 to 10 cents per tree. 

With the advent of the pulp industry, spruce stumpage increased 
rapidly in value and as the supply of merchantable pine timber 
became smaller, the mills started to cut spruce, in spite of its much 
lower value. 

Although the usual procedure for contracting for timber’ in the 
State forests is to make bids in competition with other mills, the 
Government may make special arrangements in some cases. All 
dealings in Government timber are made public. 

In some districts the competition for timber in the State forests is 
very keen and the minimum prices fixed by the Government may be 
exceeded in some cases by 30 to 75 per cent. However, in extensive 
areas in the northern part of Sweden, the bids are very low, owing to 
the unsatisfactory transportation facilities for saw logs and also to 
the comparatively few sawmill and pulp operators in this part of the 
country. It is claimed that there has sometimes existed an agree- 
ment among the bidders on the timber in the State forests to regulate 
the price ofstumpage. This is, however, a matter of much discussion. 
In the other parts of Sweden, where a large number of sawmills and 
pulp mills are in operation, such combinations have been difficult to 
establish, because some one always sees it to his advantage not to ad- 
here to such agreements, thereby breaking the ring. The large per- 
centage of unsold timber offered for sale by the Government can not 
be attributed exclusively to these combinations but is due to the 
unsatisfactory logging conditions in remote districts. 

According to official statistics, the quantities of unsold logs offered 
on the market by the Government, were as follows from 1911 to 
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1915: 1911, 488,000 trees; 1912, 300,000 trees; 1913, 263,000 trees; 
1914, 679,000 trees; 1915, 596,000 trees. For 1918, the quantity was 
estimated at 1,800,000 trees. 

It must be taken into consideration that logging operations were 
carried on with a great deal of difficulty in Sweden during the latter 
part of the war on account of the scarcity of food for the loggers and 
of feed for the horses. This situation may to a certain extent account 
for the quantities of unsold timber being so large. 

The Government has been considering the establishment of saw- 
mills and pulp mills in northern Sweden in order to increase the 
oe from the operation of the State forests. It is not be- 

ieved, however, that the Swedish Government will enter upon such 
activities to the same extent as the Finnish Government, since 
Swedish lumbermen feel that the Government should not compete 
with them in foreign fields, because the exporters are handicapped 
by heavy taxes, etc. On the other hand, it is certain that the Case 
ernment will increase the output of saw logs for sale instead of selli 
standing timber and this step will be looked upon with favor by all 
concerned. 

Particularly in the State forests, it has been found risky at times to 
bid on standing timber, because the timber is often rotten and this 
defect may not be discovered before the timber has been cut. B 
buying saw logs, the purchaser knows exactly for what quality he 1s 
paying and he takes less chance in this way. 

Logging contracts aston de to 1889, were made for a time extending 
even to 50 years. In that year, however, a logging contract was 
limited to 20 years, and in 1905 the limit was changed to 5 years. 

In the private forests, usually more favorably located, the forest 
owners generally obtain the highest value for their timber, as the 
competition is very keen. There may be cases, however, when 
private forest land is surrounded by the property of one forest 
owner, who is practically the only one in a position to log at a reason- 
able cost. In such circumstances, stumpage values may be much 
below normal. 

Standing timber is purchased only after being cruised; this was 
not usually done years ago. Both the seller and the buyer make 
cruisings. 

Logging contracts are similar to those in effect in Finland but the 
marking of trees for cutting must be made more carefully on account 
of the more stringent laws in Sweden with regard to cutting. 

Many sawmills in northern Sweden in years past made contracts 
with peasants owning timberland for the cutting of all trees above a 
certaindimension. ‘These contracts were frequently made with stipu- 
lations that the peasants should be entitled to cut sufficient timber 
for their own personal use and for the use of their properties. During 
recent years the logging companies have often made amendments in 
these contracts, efter y shortening the contract or by arranging to 
have the peasants refrain from cutting timber for their own use, in 
exchange for compensation in some other form. The value of stump- 
age has gone up to such an extent that it has been found mutually 
advantageous to modify the original contracts. 
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19.—EIGHTY-FIVE-YEAR-OLD PINE FOREST 


Courtesy of Forester O. Eneroth. 
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Courtesy of State Forest Laboratory, Stockholm. 


FIG. 20.—EXCEPTIONALLY FINE STAND OF OAK, SOUTHERN 
SWEDEN. 
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Courtesy of State Forest Laboratory, Stockholm. 


FIG. 21.—CLEAN-CUTTING SYSTEM, LEAVING MOTHER TREES. 
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The forests owned by the larger wood-using industries and estates 
are generally well managed and some of them have been under scien- 
tific management for generations. The larger forest owners fre- 
quently prepare detailed maps of their holdmgs, showmg the stands, 
annual increment, previous cutting, plans for draining, etc. For the 
best managed forests, plans for cutting are often made 25 to 50 years 
ahead. The owner may come back to the same tracts of land after 
a certain period and find anew crop. Many companies also maintain 
private nurseries. 

The management of the forests is generally placed in the hands of 
trained foresters, who devote their time exclusively to forest manage- 
ment and to logging, floating, etc. Considerable money is also set 
aside for planting, seeding, and draining and the reforestation of 
cut-over territories is not merely an optional matter with the forest 
owner but, as seen from a previous chapter, it is in most cases com- 
pulsory by law. | 

In many forests in Sweden it has been noticed that the age for 
cutting saw logs has been reduced from, for instance, 130 years, 
before rational management was instituted, to 100 or 105 years. 

It is very noticeable in Sweden that forest owners sometimes make 
improvements in their forests without any prospect of obtaining a 
direct financial return during their lifetime. On the other hand, the 
improvements indirectly benefit them, because if, for instance, a 
sawmill company has ¢ut its forests recklessly its stock quoted on the 
exchange will immediately: suffer. 

There are great plans in Sweden for draining and reforesting 
swamp lands. In connection with the draining and reforestation of 
swamps, the name of Dr. Frans Kempe should be mentioned. Dr. 
Kempe has no doubt accomplished more in this respect than any 
other man in Europe, and thousands and thousands of acres in cen- 
tral Norrland have been drained through his efforts. 

Figure 8 shows a section of a spruce tree cut in central Norrland 
on drained land. Before the area was drained, the growth showed 
12 annual rings for the first one-fourth inch from the center. After 
the land was drained the trees showed a growth of 14 rings for the 
first inch and 8 rings for the next inch, 54 rings for the following inch 
and 4 rings per inch for the last two inches before it was cut. It is 
remarkable to see what results have been accomplished in this regard, 
considering the fact that these forests grow in about the same lati- 
tude as Nome in Alaska. Even for southern latitudes this would be 
remarkably quick growth. 

This illustration gives a good idea of the ambitious plans of the 
Swedish forest owners. By draining the swamp lands in northern 
Sweden, it is expected that in time Sweden would be able to grow on 
these areas alone forests almost sufficient to supply its present demand. 
It is expected that the Government will take a very keen interest in 
these matters in years to come, provided the increasing revenues 
from the State forests continue. It may be mentioned that large 
areas in Germany and other continental European countries which 
once were swamps and marshes at present produce some of the best 
forest stands in’ Europe. 
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Rational forest management has been practiced only by the larger 
rivate forest_owners and the wood-using industries possessing 
orest lands. It can not be said, on the other hand, that the smaller 

stands, particularly in southern Sweden and the coastal regions of 
Norrland, have been cut in accordance with rational forest manage- 
ment. Therefore strict laws that have been passed recently will 
severely affect the management of the smaller rae eR but the larger 
timber holders will not be materially affected. 


CUTTING SYSTEMS. 


The underlying purpose of all cutting systems in Sweden is to 
make the stands yield the largest possible financial return on the 
capital invested. To accomplish this result, the cutting must be 
conducted along scientific lines. 

In well-managed forests in Sweden, much importance is attached 
to improvement thinning, which usually starts when the trees have 
attained the age of 30 to 50 years. Old, defective treés are removed 
and also trees that stand too close to their neighbors. Generally 
speaking, in good stands at least 20 per cent of the trees can be re- 
moved during the first thinning. 

When the stands attain an age of 60 to 90 years, the growth in 
height generally ceases and the cutting is effected with a view of 
giving better growing conditions for the surrounding trees so as to 
improve their form and size. Particularly in pine forests, it is nec- 
essary to cut the trees in such a way that sunlight can penetrate the 
tree crowns. This cutting system is not followed in spruce forests, 
where the general rule is that the crowns of the trees must touch each 
other. Cutting of this nature may be repeated every tenth year. 

During the war an acute shortage of coal was experienced in 
Sweden and even as high as $80 per ton was paid for this commodity. 
The Swedish Government therefore had to take steps to obtain wood 
for fuel, and special commissions were appointed for this purpose. 
In one year more than 400,000,000 cubic feet was cut for fuel purposes. 

The system followed was mainly improvement thinning, which 
had a beneficial effect upon many forests whose owners had not paid 
much attention to this cutting system. In one forest region in 
central Norrland it was found, for instance, that the Fuel Commis- 
sion cut about 800 cubic feet per acre (55 cubic meters per hectare) 
without deviating from this improvement-thinning system. 

Clean cutting of large areas can not be effected in Sweden on 
account of the law. When clean cutting is practiced it is done only 
on limited areas, 25 to 40 acres, and reforestation is effected by 
planting, seeding, or natural reproduction. In the last case mother 
trees are left on the cut-over area. The number of mother trees 
per acre depends upon local conditions, and the clean-cut areas must 
not be made too large; otherwise the stands may be severely affected. 
Mother trees are not often left on clean-cut areas of spruce forests, 
because they are liable to be blown down or otherwise damaged 
when standing isolated, the reason being that spruce roots do not 
extend very far into the ground. Reforestation of cut-over spruce 
land, therefore, is nearly always effected by aoa or seeding. 

The system of clean cutting is practically limited to even-aged 
stands of mature forests. Where the mature stands have an under- 
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growth of young trees this system can not generally be applied with 
profit. The result of the clean-cutting system is even-aged forests. 

This system has several advantages, among which are the ease 
with which the cut-over areas can be planted and seeded and the 
comparatively small cost of reproduction. The disadvantage of this 
cutting system is that clean-cutting fells many trees that have 
not reached the age of maturity and thereby causes the owner a 
financial loss. 

Small patches of about one-half acre are sometimes clean-cut and 
reproduction is left to nature by seeds from the stands at the edges 
of the clean-cut patches. The forests cut in this way will be many- 
aged, as contrasted with the even-aged stands growing up after 
clean-cutting over larger areas. As the clean-cut areas are very 
small, they are not exposed to winds and the many-aged stands that. 
grow up after this cutting system has been practiced for some time 
are more resistant to fires, storms, etc. There are also no expenses 
for reproduction. 

Dimension cutting is very unscientific and has no connection with 
rational forest management. Nevertheless this system of cutting is 
commonly practiced in Sweden, particularly in small and poorly 
managed timber holdings. All trees having a larger diameter at 
breast height than is specified as the minimum in the logging instruc- 
tions are cut with no regard to other conditions. It is evident that 
many important rules of forestry are disregarded when this cutting 
system is employed. Mother trees that should be left for the natural 
reproduction of the forests, shelter trees that should protect the 
young stands against the elements, etc., are all cut alike if they are 
of the required size, whereas scrubby growth and defective trees are 
allowed to remain in the forests. When this cutting system is 
repeated the forest is soon stripped of its stands of merchantable 
timber and the conditions are made extremely unfavorable for 
reproduction. For it is evident that when the natural reproduction 
of the forest is left to abnormal and defective trees, the quality of 
the timber of the new growth must be greatly impaired. In ration- 
ally managed forests, the best trees in the stands are left as mother 
trees, but this is not the case when dimension cutting is practiced. 
Dimension cutting, therefore, is primitive and incompatible with the 
rules of scientific forest management. 


FELLING THE TREES. 
PLANNING THE SEASON’S CUT. 


Usually all the larger sawmills possessing forest land maintain 
special branches devoted to the management and operation of their 
forests. Before each logging season, the forest owner must carefully 
plan the season’s work. The plan for cutting may cover a number 
of years in advance. During the summer and the early autumn, 
the trees to be cut the following season are marked. The forest 
area to be logged is carefully cruised, logging roads are surveyed, 
obstacles such as stones are blasted, bridges are built, ete. From 
the main logging road, a number of branch roads deviate. The 
laying out of a system of logging roads is very carefully done with a 
view to eliminating hills, etc. In southern Sweden, the roads must 
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be made more permanent on account of the lack of snow, but in 
northern Sweden the snow cover makes such steps unnecessary. 

The territory to be logged over is divided into sections, one of 
which is alloted to each crew of ioggers, and log cabins, etc., are con- 
structed. The marking of the trees for cutting is left to experts and 
must be done in accordance with the laws in the Province where the 
logging is carried on. The trees are marked with a distinguishing 
brand, of which each mill has one. The trees are marked either at 
breast height only or both at breast height and as close as possible 
to the root. Sometimes logging contracts stipulate that trees shall 
be marked at breast height on opposite sides of the bole. If the 
areas are to be clean cut, the trees are usually not marked. The 
person marking the trees is also required, as a rule, to keep an 
account of the number of trees to be cut and their dimensions, in 
order to enable the mill to estimate intelligently the stocks of lumber 
that may be sawn in the near future. 

The logging operations are restricted to the winter months; no 
logging is carried on during the spring, summer, and autumn, because 
at these times the logs are liable to discolor. The snow greatly 
facilitates the transportation of the saw logs, and the loggmg opera- 
tions generally start in November or December, as soon as the 
ground is frozen and the first snow has fallen. The logging opera- 
tions last three to four months in southern Sweden and six to seven 
months in the northern Provinces. 

The snow cover is very light in southern Sweden and often the 
snow does not stay on the ground for any length of time. The snow 
cover in central and northern Norrland is usually 14 to 2 feet and m 
northern Norrland, 4 to 6 feet. 

In southern Sweden the logging operations are concentrated along 
the railroad lines, because the transportation of saw logs in the 
rivers is not satisfactory there. In northern Sweden the distance 
from the nearest floating river is seldom more than 5 to 8 miles. 

The cutting and driving of logs are usually given out on contracts. 
These contracts may be based on the number of saw logs, irrespective 
of dimensions, or on the cubical contents of each log. The latter 
seems to be the more satisfactory arrangement. 

The sawmill companies may make arrangements with one foreman, 
who signs the contract and who hires his own crew and furnishes 
his own horses and equipment. The company does not take any 
active part in the logging operations outside of supervising from time 
to time the progress of the work. In normal times, however, the 
companies sometimes give assistance to the foreman by maintaining 
roads during the winter, etc. During the war, the difficulty of secur- 
ing horse feed and food supplies made it necessary for many sawmill 
companies to spend large amounts of money to procure these com- 
modities in order to carry on logging operations. 

It is noticeable in Sweden that the large forest owners have made 
an effort to secure a permanent staff of operators in the forests. 
These companies have often rented to loggers, at a nominal rent or 
none at all, farms located in the forests, on condition that the loggers 
place themselves at the disposal of the company during the logging 
operations in the wintertime, provided that the company pays the 
standard wages that could be obtained from other parties in the same 
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locality. This arrangement has given satisfaction to both parties 
concerned and has proved very successful. 


FELLING METHODS. 


The districts most remote from the waterways are logged first. 
Logging is usually suspended when the temperature is lower than 4° 
below zero, because the trees are liable to break in felling. The 
logging methods in Sweden are about the same as those employed in 
Finland and Norway. The character of the country, the relatively 
small stands of timber per acre, and the cutting systems combine 
to make the use of complicated logging machinery very difficult. 
The felling of the trees is dates by hand, as no satisfactory tree-fellng 
machines have been found. A number of types of drag saws have 
been tried from time to time but there seem to be drawbacks that 
make the use of these machines undesirable. Some machines re- 
quire two men for their operation and in other cases the machines are 
too heavy to be moved around quickly on account of the snow. In 
most cases the felling of trees by machines has proved more expensive 
than felling by TEE 

In felling trees saws are now used almost exclusively in Sweden, 
because the waste is less than when felling is done with axes. Usually 
two men operate each saw but in some places only one man does the 
work. In some cases, the one-man saw has aspiral spring attached to 
the end of the saw and fastened to the tree, which greatly facilitates 
the sawing operations. 

In the better managed private forests, the height of the stumps 
does not exceed 3 or 4 inches above the frozen ground (not above 
the snow cover). In order to accomplish this resets the loggers must 
shovel the snow away before cutting. Fines are usually imposed 
for stumps in excess of the stipulated height. 

Particular care is taken not to damage the surrounding young 
forests when trees are felled. If the trees show any traces of decay, 
the loggers musi saw off pieces at the butt end from 1 to 2 feet in length 
until the decay is rémoved. For this work a small compensation 
is often paid. It is evident that by the exercise of care in this respect, 
the cost of floating and handling will be decreased, as it is a loss to 
bring a rotten log to the mill, to incur the same charges for handling 
as sound timber. 

After the tree is felled, it is limbed from the butt toward the top 
and is then barked. The barking is done with a special implement 
shaped like a spade with a sharp edge. Barking is compulsory by 
law in many sections of Sweden but in the northern Provinces the 
law makes certain exceptions. 

There are several reasons for the compulsory barking of logs. It 
is contended that the accumulation of bark in the floating rivers is 
injurious to the fish, although on this point opinions vary. At any 
rate, during floating the bark loosens and fills up the rivers. For 
the sawmill owner, it is often important to have the logs barked, 
because unbarked logs are liable to accumulate sand, which is in- 
jurious to the saw blades in the mill. Furthermore, barked logs 
are more easily handled and prevent an accumulation of refuse at 
the mill. Unbarked logs are liable to tint the lumber, giving it a 
brownish color, which impairs the appearance. The barking of logs 
entails, however, considerable expense, to which there is often strong 
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objection. This increased expense of logging is a handicap to many 
forest Owners in remote districts, because it hampers the utilization 
of small-dimension timber. Spruce logs are seldom barked. 

According to Forester W. Ekman, one man can cut, limb, and bark 
the following number of logs of different dimensions, during a day of 
94 to 10 hours: | 


Top diameter (inches). 


Log lengths. 
6 7 8 9 10 11 12 14 16 18 
15 feet bso sa ae ee 32 26 21 17 14 12 10 8 7 6 
: eg tes) pee en eS 28 23 19 15 13 11 9 it 6 6 
19 feats. sess ee 25 21 17 14 12 10 8 7 6 5 
Zl feetes-e see ae 23 19 16 13 11 9 8 6 6 5 
2aTOC Eee ee eo cet 22 18 15 12 10 9 7 6 5 5 
25feet. Devel estas 2: t 21 17 14 il 9 8 7 6 5 4 
DiACBbea cee eee eee 20 16 13 10 9 8 7 5 5 4 


In general, it may be said that in the better stands an average of 
14 to 2 saw logs from each tree may be obtained. In the coastal and 
mountainous districts, however, one log from each tree may be the 
average. 

CROSSCUTTING. 


When the tree is limbed and barked, it is crosscut to log lengths. 
This is one of the most important operations in the forest, and special 
_ expert crosscutters have been used for this purpose in Sweden for a 
number of years in the most efficiently operated forests. Inefficient 
crosscutting methods may cost the company thousands of dollars and 
an ordinary logger might be more or less careless in this respect. — 
The extra expense, however, causes many mills to do without the 
special crosscutters. 

The sawing schedules are based on the top diameter. It is there- 
fore necessary to produce such top-diameter dimensions as will give 
the best results when the logs are cut into lumber. Special cross- 
cutting tables are made up by the mills, based on the market prices 
of lumber and also taking into consideration the probable future 
trend in the prices of the different widths. The crosscutting is 
effected in accordance with these tables, and the crosscutter and the 
mill superintendent are in constant touch with each other during 
the logging season, in order to obtain an output of the most suitable 
log dimensions. j 

The smallest top diameter of saw logs varies a Ae deal and is 
determined mainly by the cost of logging and floating. On an 
average, saw logs are seldom cut less than 4 to 5 inches in top diame- 
ter; this applies only in districts where the cost of logging and float- 
ing is moderate. In other districts, the minimum top diameter may 
be 6 inches. The competition from pulp mills may tend to increase 
the minimum top diameter in many instances. ~~ 

The remainder of the tree (top logs) is carefully utilized as a rule, 
being cut into props, charcoal logs, or pulp logs of various lengths. 
If the log is crooked, it must be crosscut at the bend, unless 
the mills have special apparatus for sawing crooked logs. Efforts 
are also made to crosscut logs in such a way that the clear will be 
separated from the defective part of the tree, provided the average 
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log lengths will not be impaired by this procedure. The mills that 
classify the lumber into more than three grades are particularly 
careful in this respect. 

If the taper of the log is large, the log lengths are made small 
because in sawing long logs with a large taper the waste is dispro- 


portionately great. is 
The log lengths are cut on odd and even feet, giving from 6 to 8 
inches excess to provide for damage during floating. As the lumber 


for export is sold on an average-length basis, no attention is paid to 
obtaining any special standard of log lengths. The most important 
markets for Swedish lumber employing the English measurements, 
the saw logs are cut to English feet and inches. Logs are seldom 
shorter than 9 to 10 feet; the maximum length varies a great deal 
and is usually governed by the conditions of floating. In most of 
the Swedish rivers the charges for floating long logs are very heavy 
and the timber is liable to break while en route to the mill. There- 
fore, the maximum lengths of logs floated in Swedish rivers may be 
28 to 29 feet. The crosscutter must endeavor to obtain an average 
length of about 18 feet. 

The top diameters are usually cut on the half inch and in some 
cases the most efficient operators crosscut on the quarter-inch diame- 
ter. The top diameters most in demand are as follows: Pine, 8, 83, 
94, 10, 11, 13, and 154 inches; spruce, 72, 84, 92, 102 122, and 15 
inches, 

The following is a sample of the instructions for crosscutting logs: 


Minimum to 


Pine in lengths OL ‘ diameter (inches). 
nto Ueee bre. Cel. Seer SFr ey eae ee eh ett et RoeTy ds 6 
Prtoihe POChesist ab th eww. OME ela ale pel Ges eeedl tog) os 84 
Ortop Ouee ha. crepe sofa lee oe aie a Oe a So cn gen oo WO EN OE, AGRI ea 9 

Spruce in lengths of— 

U5 O29 ee ue eee see E Se PETE SP ELVA NGA APLAR Re eR OLS TNA if 
Ut taut fears: waist Sree ees rae) melies Sypee TOT OOF Nd 8 
D 40) 10 feet aif cate at anes Whe sissies peek at ot Oewod bo. 94 


In some districts in Sweden great importance is attached to ob- 
taining long lengths, thereby lessening the cubical contents of the 
lumber obtained when these logs are sawn. These mills have 
special markets for lumber of long lengths, but it is generally con- 
tended that although they obtain an increased price for such stock 
the waste in cutting long lengths in the mill is disproportionately 
large and the increased prices could scarcely make up for loss in 
material. 

It is generally estimated that one crosscutter can take care of the 
output of 8 to 10 loggers. The crosscutter may also be called upon 
to keep an exact account of the number of logs and log dimensions 
cut in order to enable the mills to be posted on the progress of the 
logging operations and to plan the following season’s cut of lumber. 
_ To understand the importance of efficient crosscutting methods, it 
is necessary to consider the scale of prices of lumber of various 
widths. Some dimensions, 11 and 9 inches, for example, are much 
in demand and command higher prices than, for instance, 8 and 10 
inch stock, which is wanted by only a few markets. The following 
example may be given to illustrate the economic loss caused by an 
inefficient system of crosscutting, the values given being in accord- 
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ance with the average value of saw logs before the war: An average — 
ine tree about 60 feet high and 12 inches in diameter at breast 
a with a taper of about 1 inch in 9 feet, may be crosscut as 
follows: 


Alternative I: Value. 
1 log 15 feet long and 10 inches at the top-.-2--.-.-2:2+2-::--..2-9oseeee $1. 20 
L leg 17 feet long and ‘7 inches at the top--25.2 2.222202... 2. 2. eee 1. 20 
Iylog 17 feet long. and. 3:inchesi atthe topsites 22.2Les bess... Lee 1. 20 
Alternative II: 
1 log'25 feet long and 8 inches at ithe top..-- 4-4. -5--< een wn ee nc gees . 95 
T loo'25 feet Iong’and 3 inches at ‘the top. ..- 2 ae a a ee . 95 
Alternative III: 
hhleg 19 feet long and 9:inches sit*the top.2 5. 4252. 232-22 eee Ps . 91 
i. log 27.feet long and.4 inches at, the top... --~ +--.2.2.)- 220 e0 4s ee oe .91 


Thus a loss may ensue from a faulty system of crosscutting of as 
much as 29 cents on one tree, not considering the top log, which is 
used for coal or fuel and which often is of small value. 

In no other country is the system of crosscutting so developed as 
in Sweden. In Russia, for instance, where about the same kinds of 
trees grow, most of the logs are crosscut to about the same lengths, 
the comparative value of the lumber to be sawn from various log 
dimensions not being taken into consideration. 


UTILIZATION OF ALL PARTS OF TREE. 


The efficiency in the utilization of even the smallest top log is sur- 
prising and the utilization is becoming closer and closer each year 
as the cost of stumpage increases and the floating facilities are im- 
proved. In most of the favorably located forests in Sweden, prac- 
tically nothing is left in the forest after cutting. Even the bark, 
branches, and roots are utilized for fuel, tar, etc.> In some districts, 
bark, branches, etc., are compressed into briquet for fuel. 

During the war a very close utilization of small top logs was insti- 
tuted. About 40 top logs were made up into a bundle 10 to 11 feet 
long and 153 to 234 inches in diameter. These bundles are strapped 
with iron wire, for which purpose a special machine has been con- 
structed, costing about $70. Three men can put up 50 bundles per 
day by using this machine and one company alone put up 35,000 
bundles of this material in 1918. The cost of bundling was about 
15 to 25 cents a bundle in 1918-19. The bundles were floated to 
the nearest charcoal plant where this material was manufactured 
into charcoal. One of these bundles may be classified at approxi- 
mately one-fifth of a standard log, and the charge for floating has 
usually been about 104 cents per bundle, though there was consider- 
able variation. The percentage of sunken bundles was less than one- 
half of 1 per cent. ‘The whole undertaking was so successful that a 
number of operators in Sweden have followed up the success of the 
first trial, which was made in the Dal River. 

It is figured that the forest owners obtained a net profit in 1918 
of approximately 14 cents per cubic foot by selling these bundles to 
the charcoal plants, but in this calculation stumpage has not been 
included. It is difficult, however, to fix any amount for stumpage, as 
these top logs would probably have no value except for this purpose. 


5 The roots are either blasted or pulled out of the ground. During the war as high as 20 cents per cubic 
foot was paid for the roots, based on the measurement of the roots in piles. 
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Courtesy of State Forest Laboratory, Stockholm. 


FIG. 22.—CHOPPING BRANCHES AND WASTE INTO FIREWOOD. 


Courtesy of State Forest, Laboratory, Stockholm, 


FIG. 23.—PULLING ROOTS. 
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FIG. 24.—BURNING CHARCOAL. 
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By disposing of them in this way, the forests are cleaned up and 
waste is turned into profit. 

In no other country in the world, not even in Germany, can small- 
dimension top logs, etc., be utilized to so great an extent as in Sweden. 
This is due to the cheap transportation, both in the forests and from 
the forests to the mill, and to the excellent market that can usually 
be found in Sweden for such stock, which is used for charcoal, pulp,’ 
props, etc. Before the war the iron industries alone consumed 
120,000,000 bushels of charcoal,-valued at $7,775,000, annually. 


DRIVING. 


The transportation of logs to the nearest waterway is done by 
horses. Only in one or two cases are small logging railroads used in 
central Sweden, where the limited amount of snow greatly hampers 
the transportation by sledges. Recently a company was formed in 
Sweden to put into operation a new mechanical-transportation system 
for saw logs. It appears, however, that this system is the same, in the 
main, as the system used in the United States for transporting logs by 
rail; but it is adapted to Swedish conditions. It is believed that 
the mechanical transportation of saw logs will make good progress 
in Sweden on account of the topographical conditions. The Swedish 
Government is reported to have taken steps to use German army 
trucks for log hauling in the State forests. 

The driving of logs starts as soon as the snow covers the ground in 
sufficient quantities to facilitate sleigh driving. The sleighs used 
vary in construction in the various parts of Sweden. Usually the 
equipment consists of two sleighs connected with a chain. The one 
in front is about 6 feet long and provided with an immovable bar on 
which the logs rest, thereby enabling the driver to make sharp turns. 
The rear sleigh is 7 to 11 feet long. The load is secured by a special 
binder, now used instead of spikes, which previously were driven 
into the logs in order to fasten the chains. These spikes often broke 
during cold weather and the spike left in the saw log caused a great 
deal oe trouble in the sawmills when the saw blade struck the piece 
of steel. 

The logs are generally assembled at one central point along the 
main logging road, where they are loaded on sleighs and driven 
down to the water. The equipment used for hauling the logs from 
the stumps to the assembling point is a small sleigh on which the 
top end of the log is chained, while the remainder of the log is dragged 
on the ground. 

The loads vary considerably in size. According to Forester W. 
Ekman, the average loads in Sweden are the following: Seven-inch 
top-diameter logs, 65 cubic feet per load; 12-inch top-diameter logs, 
Hie abe feet per load; 12-inch top-diameter logs, 92 cubic feet per 
oad. 

The number of trips per day depends, of course, upon the distance. 
According to Forester O. Eneroth, the following schedule may be 
considered as normal in Sweden: Up to 1.9 miles, 4 trips per day; 
1.9 miles to 2.5 miles, 3 trips per day; 2.5 miles to 4.4 miles, 2 trips 
per day; 4.4 miles to 10 miles, 1 trip per day. It is impossible, of 
course, to give anything but a rough estimate, as the topographical 
conditions determine the progress of the driving. 
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The horses used in forest operations in Sweden are remarkably 
adapted to logging conditions. They are sturdy and excellently 
trained for the aiffioult work in the forests. 

When the logs have been taken down to the waterway they are 
piled either on the ice or on the bank and are given a solid foundation 
of two parallel logs placed at right angles to the tiers of the other 
logs. At least once a week the saw logs arescaled by the company’s 
inspector and the logs are provided with a dozen or more brands 
along the entire length, in order to enable the floaters to separate 
them readily according to ownership. 

When saw logs are sold delivered at the river bank, they are often 
measured by members of an organization of measurers established 
by the purchasers of saw logs in order to avoid haphazard purchasing 
sit oie Formerly logs were frequently measured in different ways 
in the same district and the buyer would not exactly know what he 
was getting. This system often led to unfair competition among log 
buyers, which the present impartial measuring system was estab- 
lished to eliminate. The cost of measuring of saw logs generally 
varied from one-half to three-fourths cent per log before the war; 
it was 50-to 75 per cent higher in 1918-19. 

Reindeer are used for log hauling to some extent in the northern- 
most parts of Sweden. The reindeer is a comparatively small animal 
but it possesses remarkable strength, and it is generally figured that 
two reindeer are capable of performing the same work in the forests 
as one horse. The average loads may be 30 to 40 cubic feet of logs. 
The reindeer does not possess the endurance of a horse and the dis- 
tance covered in hauling seldom exceeds one to two miles. The 
advantage of using reindeer is that the feed question is easily settled, 
as the reindeer lives on moss and similar vegetation growing in the 
northern regions. Sometimes forest owners hire a herd of reindeer 
to trample the logging roads after a snowfall—an effective and cheap 
ba iin road building. 

ter the logging operations are finished in the spring, the logging 
areas are jnapentad by the company to see if the logging contracts 
have been carried out properly. Fines for careless cutting, etc., 
are decided upon and final settlement is made with the logging fore- 
men. The logging foremen generally receive an advance of money 
before the logging operations start and part payments on the logging 
contracts are made during logging operations in the winter. 


LABOR AND WAGES. 


In every country there is some occupation in which the inhabi- 
tants have special proficiency, and it does not take a stranger long 
to find out that it is the handling of timber and lumber in which the 
people of Sweden excel. ‘The Swedish loggers are hardy, have great 
endurance, and are very proficient in their work. 

Mention has been made previously of the endeavors of the Swedish 
forest owners to build up a permanent staff of loggers on their tim- 
berlands. Besides these permanent workers, there is always a large 
floating population moving from district to district and engaged in 
logging in the winter, floating in the spring, and farming in the 
summer. : 
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Working and living conditions in the forest regions in Sweden 
have been generally satisfactory. Good money has been earned by 
the loggers because the cost of living in Sweden was low before the 
war and the loggers were able to save the greater portion of their 
wages. ; 

ccording to official statistics, the following wages were paid to 
different kinds of workers in the various districts of Norrland and 
central Sweden in 1913, 1917, and 1918. Conversions here and 
throughout this report have been made at the normal rate of 26.8 
cents to the Swedish crown: 


Fallers. Drivers (with horse). 
Districts. Average wages per day. Increase. Average wages per day. Increase. :, 
1913 to | 1917 to 1913 to | 1917 to 
1913 1917 1918 1918. 1918. 1913 1917 1918 1918. 1918. 
Per ct. | Per ct. Per ct. | Per ct. 
Bergslags..J.......: $0.83 | $2.04] $2.46] 195.8 20.2 | $2.25] $4.23} $6.22} 175.8 46.7 
Gevle-Dala.......... 1.16 2.98 4.88 | 323.0; 63.6 2.50 7.32 | 12.60} 402.7 71.9 
Central Norrland.... 1.04 2.49 3.51 | 237.61 40.9 2.16 6.43 9.62] 345.4 49.9 
Hernosand........-.- 87 2.42 8138)| 128727) 489u5 1.94 6.00 9,27 | 377.2 54.5 
Danie ai ee 87 2.22 3.46 | 298.2 56.3 1.94 5.98 9.26 | 376.7 54.8 
Skelleftea........... -92 2.36 3.15 | 243.6 33. 4 1.78 5.47 8.84 | 397.7 61.9 
Lower Norrbotten. . -91 2.79 4.00 | 337.5 43.5 1.80 5.65 7.96 | 341.2 41.0 
Upper Norrbotten. . 790 2.17 3.47 | 280.1 60.4 1.80 4.90 7.83 | 334.0 59.7 
Average, Norr- 
land and 
central Swe- 
MEME Leous - 96 2.43 3.55 | 271.4 46.4 2.03 5.71 8.71 | 330.2 52.4 


The following information is given in regard to the wages in various 
districts of southern Sweden in 1918: 


Drivers Drivers 
Districts. Fallers. (with Districts. Fallers. (with 
horse). horse). 
SOU) i se oe f $1.95 POA | WVIESLIMeastieme ase. SS ao eS $1.87 $5. 63 


Sie] oye) a ee eg ee 2.22 Bs Colt | POSURE tar =e eae. aes Seas 2.20 5.53 


It is thereby seen that southern Sweden had considerably lower 
wages than northern Sweden, but the logging operations are not 
important in these districts. Cases were known in districts of 
southern Norrland where as high as $20 to $22 per day was paid in 
1918 to saw-log drivers with horse. 

In southern Sweden the low wages may be explained to a great 
extent by the fact that the loggers are more permanent employees 
than in northern Sweden and, besides their wages, these people obtain 
other benefits, such as the use of farms and other properties at very 
low rent. . 

It may be of interest to consider the statement fullowing covering 
the cost of the necessary food supplies per man (about 4,300 calories 
ea a in the forest regions of central Sweden during 1914 and 
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Articles. 1913-14 1918-19 Articles. 1913-14 | 1918-19 

2.2 pounds margarin ......... $0. 40 (2) 0. 2 pounds coffee..........-.- $0. 05 $0. 20 
4.4 pounds rye bread......... Ez . 54 || 1.1 pounds dried fruit........ SPs () 
1.1 pounds salt pork....-.... -19 |$0.80- 1.07 || Tobacco, etc .........-...2..- - 40 - 80 
2.2 pounds wheat flour....... -10 1.13 
2,2 pounds oatmeal........-- -15 (5) 14.5 pounds (4,300 calo- 
1.1 pounds sugar......... tae -10 -13 ries per day)....---.- 1. OD) tee cepe L. 

@ Usually not obtainable. b Not obtainable. 


Besides these articles, the loggers generally brought with them 
from home different farm products, such as milk. 

The prices of hay and oats during the same periods were as follows: 
Hay, 1 to 1.3 cents per pound in 1913-14 and 7.3 to 8.5 cents in 
1918-19; oats, 2.2 to 2.7 cents per pound in 1913-14 and 9.7 to 14.6 
cents in 1918-19. The prices for hay and oats are not in accordance 
with the maximum prices fixed by the Government; but all over 
Sweden only limited quantities were available at the Government 
rates. Many people sold both food and feed stuffs at higher prices, 
in spite of the energetic efforts on the part of the Government to 
check these practices. 

The importance of the forest to the Swedish nation was particu- 
larly manifested during the war, when Swedish scientists produced 
a feed substitute made of wood pulp. It is said that this substitute 
horse feed enabled the loggers to continue logging operations. 


COST OF LOGGING. 


To obtain an average figure of the cost of logging covering the 
whole country is almost impossible because conditions differ in the 
various sections. The following statement, compiled by Prof. G. 
Lundberg, gives the index numbers showing the relative cost of 
logging for logs of different top diameters, in most districts, if the 
8-inch top diameter is taken as the basis (1.00): 


Top diameter (inches). 


Operations. | 
5 6 it | 8 9 10 11 12 13 14 15 
Felling, barking, and limbing....} 1.41 | 1.20 | 1.09 | 1.00 | 0.93 | 0.87 | 0.82 | 0.78 | 0.74 | 0.70] 0.67 
Driving, average haul, 2to 2} miles} 1.44 | 1.26] 1.12] 1.00] .90| .82] .76) .71] .67) .64 - 62 


The following detailed statement of the cost of logging, per cubic 
foot, during 1913-14, 1917-18, and 1918-19, in a district of southern 
Norrland is believed to be representative of standard logging opera- 
tions in the principal districts of Sweden. The variations between 
this district and certain other districts in Sweden may be due largel 
to special local conditions. 5 
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1913-14 


Items. 1917-18 | 1918-19 
Cutting (based on average logs 8 inches at top, 17 feet long, limbing, bark- | Cents. Cents. Cents. 
Pity ea CL OSSCUIELING se oe Su eeiae chica oes oe ces ems pap oereaeecocenced 0. 880 1.870 2 
Transportation (driving logs to waterway, average 2 trips per day)....... 1. 550 4. 230 5.110 
To tals soe ye ee aoeoe seiadais See oe a wlekieleiacatelainces ob \jebiecn er 2.430 6. 100 7.360 
Overhead charges and general expenses: — y 

Marking trees for cutting and log scaling at river bank..............-. - 080 . 100 -147 
SEV Oya eee eee aoe eae ie eee ets owe awinio ciclo e1slatsiciaie nye ys =/s)ans S/sicee 0 - 040 . 050 -059 
Supervisiomlomlossiniey sos s Fess ess Sk ose lil sc acileleidernas 202586 . 080 . 182 -201 
RO EG -COMBIMIE IGE CAMP S3 2 -)-jacr amis iain inys = Selaeeio es smcie eee aciaceee - 080 . 160 -201 
THSpecimmtnerlOrein en ce Sess kaos st eccsancet anes aawenas selng ai . 003 013 - 016 
(Dain Vite EUSTaT ACD IG SCE. Oe \o2 5. as'5< fotsieerat~ srcjoial fs S's oasis 4s wtalstsieiare + - 013 - 016 -016 
HD TH PA EROPSMILLOMELV Ole cnic oso <n. 5 oo cleelciee ov oe Sande semiccee css cciseans - 003 - 067 - 080 
Dita ist Meee fe a at E ann oles ab oie cidiiae manne sacce a semendimacs steels . 299 - 588 . 720 
Supe y ay eee Oe Ope eee bre EE SEDO ROAEE OHOE Acc Co DOE BeC ne Cece aso 4. 290 9.657 10. 440 
Grand total cost of getting logs to river bank..................-.---- 7.019 | 16.345 | 18. 520 


AVERAGE LOG DIMENSIONS IN DIFFERENT DISTRICTS. 


When the lumber export trade started on a large scale a little more 
than half a century ago, there were large areas of virgin forests in 
Norrland. During the first years of logging in this region no trees 
yielding logs less than 12 inches in top diameter were cut. Since 
that time, however, the saw-log dimensions have been steadily de- 
creasing as the prices of stumpage have advanced. 

The following schedule gives the result of an investigation of the 
present average saw-log dimensions covering many standard opera- 
tions in different parts of Sweden: 


Average ye Average A 
Districts. top weap Districts. top Noa 
diameter,| length. $ diameter,| !ensth. 
i ae Naat Inches. Feet. Cae Moreland: ' Inches. Feet. 

Ee) beg 10 Cates aly A REE PEN OSAMOS oe o oa «cia ciemminte "143 184-19. 
Biihaten 0:11 4 weeks ml tee Sundsvall................. Tt 3-194 
LETT fo SR tag Re yt 3) 81-83 18-183 Southern Norrland: 

Skelleftea................. rae mee ee IIR 2 174 
TG? a ES oo oderhamisis cen. 2234 oes 8 
Ornskoldsvik............. } 17% | thls Govie 2.620 cre 

NWyestieoast 5.cscs 32s sass. 58 7-8 15-163 


An investigation in several of the principal logging districts of 
Norrland gives the following results in regard to the percentages of 
pine and spruce saw logs of various top dimensions: 5 to 6 inches, 
27 per cent; 6 to 7 inches, 20 per cent; 7 to 8 inches, 17 per cent; 
8 to 9 inches, 13 per cent; 9 to 10 inches, 14 per cent; 10 to 11 
inches, 4 per cent; 11 to 12 inches, 3 per cent; 12 to 13 inches, 
2 per cent. 

In four districts in southern Norrland it was found that the per- 
centages of pine and spruce logs of different lengths were as follows: 
Spruce in lengths of 10 to 13 feet, 7 per cent; in lengths of 14 to 21 
feet, 88 per cent; and in lengths of 22 to 29 feet, 5 per cent; pine in 
corresponding lengths, 18, 71, and 11 per cent, respectively. 

_ Itis difficult to obtain a satisfactory statement covering the logs cut 
m any particular district, because these statistics have been com- 
iled at the mills and nearly all the districts in Norrland take logs 
rom adjacent districts and even from Finland. 
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In regard to the log dimensions in southern Sweden outside the 
west-coast district, it is impossible to give an accurate idea of the 
average dimensions, because the logs are cut by thousands of small 
operators, usually without regard to obtaining the most profitable log 
dimensions. ‘The lengths are shorter in southern Sweden than in the 
other parts of the country; probably most of the logs are 14 to 16 
feet long. They are seldom longer on account of the difficulty of 
transportation. Moreover, southern Sweden produces most of the 
lumber exported to the Danish market, which prefers lengths of 12, 
13, 14, and 15 feet. 

The dimensions of saw logs have been on the decline for years as 
the virgin forests are gradually being cut out. The following state- 
ment from some of the largest operations in Norrland gives an idea 
of the decrease of log dimensions from 1907 to 1917: 


Years. Average dimensions. ; Years. Average dimensions. 
MOOT ered cine se 8 inches by 193 feet. | 1913............. 8 inches by 184 feet. 
UU Se a 84 inches by 20 feet. | 1914............. 84 inches by 183 feet. 
LODE ie eee se 72 inches by 194 feet. | W915. 2S. 2s eee 84 inches by 183 feet. 
WIG 2.3. 3308 8_- 7? inches by 19} feet. | 1916. ............ 8 inches by 184 feet. 
Ch ee aes ke a Res Sd 74 inches by 19} feet. | 1917. ...222.22... 8+ inches by 18} feet. 
ne) Dees eee 8 inches by 194 feet. 


Many sawmills in Norrland take considerab.e quantities of saw logs 
from Finland. The Swedish mills often possess timber holdings in 
northern Finland, but most of the logs are contracted for from the 
Finnish State forests. As the Finnish timber is usually cut from vir- 
gin forests, it enables the Swedish mills to complete their stock lists 
with wide stock cut from the Finnish logs and thereby to enhance 
the value of the whole production of the Swedish mills. The Finnish 
timber is taken in whole tree lengths and rafted across the Gulf of 
Bothnia to Swedish ports. Not only the ports on the northern shores 
of the Gulf of Bothnia take Finnish timber, but even ports in central 
Norrland have for « long time contracted for large quantities of 
Finnish logs. This competition in saw timber is disliked by the 
Finnish sawmill operators but the Swedish sawmills usually can pay 
higher prices for saw timber than the Finnish mills, because the 
Swedish sawmills cut the lumber with a larger percentage of wane 
and can utilize the waste material to better advantage. The Fin- 
nish timber, however, sometimes shows decay and other defects. 
Energetic efforts are being made in Finland to check this exportation 
of saw logs to Sweden. 


PRICES OF SAW LOGS. 


The Swedish sawmills find it to their advantage to equalize their 
production of lumber by purchasing timber from other forests than - 
their own. The competition usually is not only among the sawmills 
but also between pulp millsand sawmills. The base prices on saw logs 
delivered at the waterways are often stipulated by the local branches 
of the Swedish Exporters’ Association, with a view to bringing about 
fairer methods in the purchase of saw logs. Although the mills may 
agree in regard to a certain maximum increase on these base prices, 
they have not been so successful in cooperating to purchase saw logs 
as in cooperating to sell lumber for export. 
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The base prices are generally fixed for logs delivered at a certain 
point on the main floating river. The price for logs delivered at 
other points is arrived at by deducting the difference in the floating | 
charges between the two points. The buying of saw logs always 
entails a certain amount of risk to the sawmills because they are 
unable to tell what prices they may obtain for the lumber cut from 
these logs, as it nearly always takes from one to two and a half years 
for the saw logs to be turned into lumber for shipment. 

At the time the purchase is made, an advance of about 10 per cent 
of the contract price is made and the balance is paid either in install- 
ments or upon delivery. 

As the prices of cut saw logs will give a better idea of the value of 
the raw material in Sweden than a statement of the stumpage values 
with the cost of logging and floating, special attention will be given 
the matter of prices of saw logs. a 

The following table, compiled by Forester Ortenblad, shows the 
advance in the price of saw logs of different top diameters in the 
Indal River district, from 1855 to 1905. The prices are quoted per 
standard log 21 feet long: 


Top diameters. 1855 | 1865 | 1870 | 1874 | 1875 | 1880 | 1885 |} 1890 | 1895 } 1900 | 1905 
Uzinehes sss. 2Gse. 5-22 $0.39 | $0.47 | $0.54 | $1.20 |. $0.67 | $0.86 | $0.95 | $1.05 | $1.18 | $1.69 | $1.74 
Ubisnobess. 6: F352 Fé -09 ~o2 -43 1.07 -54 ai, 82 -91 -98 1. 26 1.41 
OID TOS Ey te ere a .07 aiid, -32 -94 .40 -59 -68 -79 -79 - 96 1.13 
ratatics eee Oe MERE Sey allsod sees -19 - 80 Le7/ 46 44 -52 54 70 84 
(ADC AS IES Be See 6 6 ee 8 (ea 13 54 -18 21 24 Bey} 34 43 56 
ETE Se ae ee eee [io cteine a [nate coterie ca | eae cml oe twat lance ectel sete se Bly, 20 28}) .34 
MRE Sees yas he as geo pe re ae sete ol eal tee. te ote bade | gsccct | Zee Seiell tuie cB 17 17 
pteel es EE ee ee ern [eee ee eee | ane ema ee ae ae ce aiclaints Gen |lole'm Ste c's] eral o 15 15 
SV IAGLS  ae 4 2S UST SS oe (Eo 2 BE hl eek eal Sk 2 3 JE Oh ie bee Ae em Se | Oot 


This table is especially interesting because it shows that only logs 
10 inches and more in top diameter were cut up to 1870. From that 
time to 1890 no logs less 8 inches in diameter were sold and from 1900 
saw logs with top diameters down to 4 inches were considered as com- 
mercial sizes. This top-diameter limit has not been lowered at the 
present time. ' 

It is difficult to tabulate the statistics of cost of saw logs in such a 
way that they can be compared, because the methods of measurement 
in the different districts vary considerably and the cost of floating 
also is a factor. If the logs are delivered at the upper course of the 
river, the price must be lower than if they are delivered close to the 
mills. The figures in the table following, referring to different dis- 
tricts, can not be compared with one another without taking into con- 
sideration the cost of floating, but they may separately indicate the 

‘increase in cost during the last few years. 

The table following shows the prices of saw logs per cubic foot, 
delivered on the main floating river in various districts of Sweden 
for specified years, together with the percentage of increase each 
oy over a stated price basis for each district. A standard pine 

og 8 inches in top diameter and 17 feet in length has been considered 
in making these calculations, the average contents being 5.93 cubic 
feet, based on top-diameter measurement. 

The prices for spruce logs were in some cases on a par with those 
on pine and in other cases were somewhat lower or higher, according 
to circumstances. 
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Districts and years. ee bho Tncrease. Districts and years. fl le Tncrease. 
Cents. | Percent. Cents. | Percent. 
Lulea (basis, per log, 27.9 Hudiksvall (basis, per log, 
cents): 36.2 cents for 1913 and 1914 
MOIS tite Stents toate od eee 6.4 35 and 34.8 cents for later 
UK ys Saeed Pope Lesa arctan ote oe 9.1 95 
NOT Ate ke Cee eet 10.0 110 7.3 25 
Skelleftea (basis, per log, 30.8 8.8 50 
cents): 14.9 150 
D914 os Sida os webs ereae 7.8 50 14.9 150 
LO PL Sowe eiane ee clea 7.8 50 
LOUGH tooo ee re ee 9.1 75 
19 ird =. £55 tes Seeee Skee 13.0 150 4.8 100 
1 C1 Uh eee Seer ses Seren 15.6 200 e 14.8 100 
Hernosand (basis, per log, 22.8 1916 2322 eee see Leek 19.0 160 
cents): a by aa ee ee ee 19.0 160 
TOMS ein -c2 sree eee eeses 9.1 140 || Klar River (basis, per log, 41.3 
NOUS | fais os peeved Boe 2 5.) 10.0 165 cents): 
OTS 2 otep een wna enue sisic 9.6 150 TOUS ro ieccee oe ae cee 8.5 20 
GID = Ged. eee. Sasol sdsee 11.5 200 MOUSSE: cette eer eee: 8.5 20 
LOTT oe cece cneeoaters 17.0 350 MOUSE cake asas spe eee ab ea! 60 
NOLS ee eee etiae ona stan es 23.2 500 i eae eM ete OP oF as 14.8 110 
DOU iss ted de eee ts 19.3 400 MO ee Seas ase a cee 20.0 185 
Hudiksval (basis, per log, 36.2 MOTH as See he a ae 23.2 230 
cents for 1913 and 1914and OLDS soc EEE CSR ACE SSR 33.9 385 
34.8 cents for later years): 
Sts Su Viij so) Teka 6.8 10 
TET NSS a, Sele ee teil 15 


. A sawmill company in the Angermann River district reports that 
the following average prices in cents per cubic foot, had been paid 
for saw logs from 1907 to 1917: 1907, 7.2 cents; 1908, 8.5; 1909, 
7.9; 1910, 8.7; 1911, 8.4; 1912, 7.9; 1913, 9.0; 1914, 9.0; 1915, 
8.2; 1916, 10.7; 1917, 12.5. These prices, however, may be con- 
sidered somewhat below the prices usually paid by other companies. 

In other districts of central Norrland, the followitie prices were 
ruling for saw logs delivered at the mills, including floating: 1909, 
7 cents per cubic foot; 1913, 8 cents per cubic foot; 1915, 9 cents 
per cubic foot; 1916, 11 cents per cubic foot; 1917, 15 cents per 
cubic foot. . 

When the prices of saw logs in one of these districts are compared 
for 1903 and 1913, the amount of increase in the latter year varies 
greatly in the different dimensions, as follows: 6 inches, 71 per cent 
increase; 7 inches, 50 per cent; 8 inches, 40 per cent; 9 inches, 27 
per cent; 10 inches 14 per cent; 11 inches, 9 per cent; 12 inches, 
8 per cent. The increase of the price of logs of small-top diameter 
was due to the heavy demand for these logs by the pulp mills. 

In order to indicate how the top diameter effects the price per 
cubic foot, the following statement, showing prices per cubic foot for 
pine logs of different top diameters and different lengths, is given, 
delivered at Granvag (sorting basin), Hernosand district, in 1913: 


Top diameters. 15feet. | 17feet. | 19feet. | 2lfeet. | 23feet. | 25feet. | 27 feet. 
Cents. Cents. Cents. Cents. Cents. Cents. Cents. 
GINGRES css crews ce Rubee e eee te 5.0 5.7 6.0 6.3 6.4 6.9 7. 2 
GRUCHOR Ek. Feed Pes 5.7 6.0 7.1 7.4 8.2 8.9 9.5 
GROGhGS tics sacas be see ore 6.7 8.1 8.6 9.2 9.2 9.7 9.8 
SINCHES cis coos eae eco teak ee oes 8.3 9.6 10.1 10.5 10.8 iM at 11.4 
Oinreyes fsa Sieh A ee ee 9.6 10.7 10.8 10.8 11.2 11.8 12.3 
LOINCHOS oe a cse ee eae ee 12.3 13.0 13.3 12. 2 13.6 14.0 14.3 
BEACHES esd bec ee ree 14.2 14.9 15.5 15.9 16.3 16.6 17.5 
LZITICHES es oo cite ee ease cease 13.0 13.8 14.3 14. 6 15. 2 15.3 15.3 
PSINCHES ce a oee ous ore 14.0 13.9 14.5 14.7 15. 0 15.2 15.4 
l14inches..... -| 12.5 12.9 13.2 |. 13.4 13.3 14.0 14.3 
15inches..... iu 12.7 12.8 13.0 13.4 13. 6 13.6 13.8 
16inches..... E 12.8 13.1 13.1 13.1 13. 4 13.5 13. 6 
17inehes....... whe 11.6 11.9 12.1 12.1 12.3 42.5 12.6 
POGIPSS caoe nee cone aerate aes 11.3 11.3 11.8 iB!) 12.0 12.1 12.3 
————————————————————————————  —  ————— 
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FIG. 26—DRIVING LOGS. 


FIG. 27.—LOGGING CAMP. 
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FIG. 28.—CROSSCUTTING, BARKING, AND CUTTING OFF ROTTEN SECTION 
OFSEOG: 


FIG. 29.—LOGS PILED ON RIVER BANK. 
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Spruce logs cost 10 to 15 per cent less than pine. 

The following table shows the comparative prices per cubic foot, in 
1914 and 1918, of 19-foot pine logs of different top diameters, deliv- 
ered on the main floating river in the Skelleftea district of the upper 
gulf region: 


Top diameters. 1914 1918 Top diameters. 1914 1918 

= Cents Cents. Cents. Cents 
SIN CHGS A tace cae ween cuniea ssa 6.0 12) TN AOINCHES . c2-scndebadan J-£ 2-258 11. 2.5 
PEVMCHES saseecenicans sasceess- 6.0 1201 | 10} inches -~ 22-2 ee LFS 22.5 
Gindlties gs. ok orc. -ctceiess saci 6.0 NO eis brid Gest: ts 2 ace Soop  ae5 12.1 24.1 
GAITICRORE «oo cee so spe ahon. =< 6.4 gi | ais TCL a a ibaa 24.1 
fii Hivos Sty ths Pia te EERE 7.6 1558 Hl isinehesh scott SLUT Sos 12.1 24.1 
Pe MBMOS eos a gases das o- by oes 8.0 NG. 1 || T4inchege. ook Foe oo neh o's 12.1 24.1 
RENCUOS nce cee care cco ccc cee ee 8.4 HGRO HP lseCHES: -cmeeeee te cccens cei Bi pL 24.1 
MEIC HOS Cats neteseccccccc cece 8.4 16j9Uy, 16inaches st ccs 26.2 Se-L fas 11.3 22.5 
Tlie Ree Fe 9.6 1G Suh lsat CROSS: coke bs canes amane ccs 11.3 22.5 
PA GHON oS teeth aeinleesecccews 10.5 2050.) t8imbhese Oo Sse Sy 10.9 21.7 


The prices vary a great deal in the different districts. Where 
pulp mills are bidding for timber, the prices of the smaller log dimen- 
sions are usually higher in proportion. The average cost of floating 
to the mill in the Skelleftea district was three-fourths of 1 cent per 
cubic foot in 1914 and 14 cents in 1917. 

From the foregoing table it is noticeable that the value of logs 
increases as the top diameters increase from 5 to 11 inches; but logs 
11, 12, 138, 14, and 15 inches in top diameter are quoted at the same 
pore. while logs 16 and 17 inches in top diameter are quoted at a 
ower price and there is a further decrease with logs 18 inches 
in top diameter. This decrease in the value of the heavy logs is due 
to the fact that they are cut from overmature trees, which often 
show serious defects when sawn. 

The following table shows the prices per cubic foot obtained for 
pine saw logs of different top diameters cut in the State forests in 
different districts during 1913, 1915, and 1917: 


1913 1915 1917 


Districts. ear 
fi} 9 11 13 7 9 11 13 7 9 11 
inches.|inches.|inches.|inches.|inches.|inches.|inches.|inches./inches.|inches.|inches.|inches. 


ts 
Tulea. nes. 5 - 7.5 i : 9: : - : 3 7 
Wmiea=--sos---- 7.2 9.4) 12.3] 13.1 7.8} 10.7) 13.4] 18.4] 12.6] 15.8] 22.8 21.4 
Gevle-Dala..... 7.2 9.4] 12.3] 12.3 9.6 | 12.3) 16.1] 16.1.) 15.3} 188] 21.4 22.8 
estTa.........- 0.7 | 12.1 | 13.4] 13.4) 10.5] 12.6) 14.5] 14.5) 21.4] 24.1] 26.8)....... 


It is understood that the prices of saw logs have already reached 
their climax ‘and that they have decreased in most of the districts 
in Sweden. When the prices of saw logs are high, the forest owners 
naturally endeavor to cut as much in their own forests as possible. 


FLOATING. 


No other country in the world has such favorable conditions for 
cheap transportation of saw logs from the forest to the mill as 
Sweden. The entire country is virtually honeycombed with various 


2092°—21——-6 


82 SWEDISH LUMBER INDUSTRY AND LUMBER EXPORT TRADE. 


water systems, which offer splendid facilities for the floating of 
timber. ‘Timber has been floated for centuries in Sweden, but the 
floating was not regulated in the modern sense of the word until 
about 50 or 60 years ago. 

It is difficult to ascertain with certainty at what time log floating 
was started in Sweden, but there are indications that it was as early 
as the fourteenth and fifteenth centuries, when mining was conducted 
on a large scale. The first governmental regulation in regard to 
floating was issued in 1551, and in 1674 floating on a large scale was 
recorded in the Dal River. Until 1809 the floating of timber had 
been carried on separately by mdividual log owners, but in that 
year the first floating association was established on the Klar River, 
which empties into Lake Wenner. The present floating system in 
Sweden was regulated by law in 1880. 

Important improvements have been made in the Swedish rivers 
to make them suitable for floating; up to the outbreak of the war it 
was roughly estimated that at least $40,000,000 had been spent for 
such purposes, of which the Government had contributed approxi- 
mately $600,000. Private enterprises have thus taken the most 
active part in this work, while the Government assistance has con- 
sisted mainly in making laws that would enable the log owner to use 
the rivers for floating timber without being hampered by private 
interests having property on the river banks. 

At present, the total length of all rivers suitable for floating in 
Sweden is estimated at 18,600 miles. Immediately before the war, 
it was estimated that about 85,000,000 logs were floated in these 
rivers annually and of this quantity approximately 85 per cent were 
floated in the rivers of Norrland and Dalecarlia. 


FLOATING-RIVER SYSTEMS. 


The principal floating rivers in Norrland and central Sweden are 
designated on figure 30. There is hardly any forest region in those 
parts of Sweden more than 6 to 10 miles from the nearest floating 
river. 

The rivers in northern Sweden run from the mountainous regions 
on the Norwegian border in a southeasterly direction; emptying into 
the Gulf of Bothnia. Some rivers originate in Norway, the most im- 

ortant being the Klar. The principal floating rivers in Sweden are 
ound in northern and central Sweden, from the Finnish border to 
the mouth of the Dal River, a distance of about 470 miles. 

According to an estimate made by Otto Hellstrém, a well-known 
Swedish lumber expert, the table following shows the area of pro- 
ductive forest regions bordering the principal Swedish floating rivers, 
and also the total lengths of these rivers and their tributaries suitable 
for floating. 
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NORTHERN SWEDEN 


SHOWING 
RIVERS SUITABLE FOR FLOATING 


SCALE 
50 100 Miles 


Fie. 30. 
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vente of Te of 
Adjacent | #o2ting Adjacent | #oating 
Floating-river systems. | productive inelade Floating-river systems. rou aeer ts Bi yee 
forest area, | @uding : forest area, | including 
tributa- *) tributa- 
ries. ries. 
f Acres Miles Miles. 
Kalix, including Upper WOTOvsleneseseeeese scenes deen 1,000 329 
Tornea and Tarendo. ..... 2,965, 000 142 }| | MCW URNE Se ees sass oe 25 
Witatiee oF ee. ue a 82,000 SOs Weoedenoc weenee ee See ad - 160 
326 || Gidea and Husum 468 
785 OS aceite de meaea ces aagso 2 
30) || Anearmannteca sess ans. oe 2,088 
616 tl indenters ey ea as 1,156 
ab SM bij bber ene Be a eee 942 
382 armangersan 124 
985 || Delangersan... 95 
117 |) Ljusne-...2-- - 2 1, 212 
221 || Skerjan Br i 12 
uN 54, 000 32 )||Dallcccecins Jdet beeen aaa 4,670, 000 1,620 
DOVALAM sone ees aheetaee 173, 000 148* ||) lars aes heise deers 1, 878, 000 746 
SPA VILCST fej pea bee ne open gee 67, 000 57 | 
UWineate ss 5 ho Pe SO 3, 262, 000 1,101 Total 2... ees. SOO 15,426 
(ETOMNeaN Ses ee cane eee 2,000 55 


Some of the rivers mentioned originate in Norway and the total 
area of productive forests bordering them in Norwegian territory 
is about 692,000 acres. This figure has already been included in the 
estimate given in the table. 

In southern Sweden the rivers are generally short and many of the 
waterfalls have been harnessed or the rivers otherwise utilized by 
industries. This utilization materially hampers the facilities for 
the floating of logs. Practically the only important floating-river 
system running through southern Sweden is that of the Klar and 
Gota Rivers. 

Southern Sweden can be left out of consideration almost entirely, 
because floating is carried on there in an inefficient way and on a 
small scale. 

In Norrland, north of the Dal River, there are about 60 floating 
rivers of any importance, all emptying into the Gulf of Bothnia. Of 
these rivers, 11 are more than 185 miles in length, 9 are 60 to 125 
miles, 17 are 30 to 60 miles, and 24 are less than 30 miles. It is of 
great importance to the floating in northern Sweden that the rivers 
run parallel without joining in the lower course. If they came 
together there would be a terrific jam of logs at this part of the river 
during the floating season. The descent, usually 5 to 11 feet per 
mile, is very suitable for floating purposes. 

The following table shows the length and the fall per mile of some 
of the principal rivers in Sweden: 


Rivers. Length. aie Rivers. Length. alee 
Miles. Feet. Miles Feet. 
233 4.9 || Angermann...........-.....-.- 24 8.2 
208 eo Os || Wedel Sie a 5 See Sec See terete tater 196 8.5 
193. 9.8 | Ljumgan.........-..---------- 168 ie 
191 11.1 |) Lyusne. .. .. 62. o.sccemene eee 230 9.0 
205 7.9 ||| Bast. Dal... .52. cemecestene =. 283 5.5 
237 6.6 || Klar........-.----------2n----= 228 4.8 


Comparing the fall in the Swedish rivers with that of the rivers, for 
instance, in northern Russia and’ other parts of Europe; it is evident 
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that Swedish rivers have a great advantage, because the fall is 
sufficient to carry the logs without any mechanical assistance. In 
many other countries it is necessary to tow the logs for hundreds of 
miles at great expense. 

The percentage of lakes in the Swedish floating systems varies be- 
tween 3.4 and 12.7 per cent. The lakes have a beneficial influence 
on the floating operations, because they act as reservoirs for the 
water in the spring, thereby insuring a more evenly distributed 
supply. Furthermore, these lakes afford excellent facilities. for 
storing logs. The same good conditions for log storage are found at 
the mouths of the rivers that enter the Gulf of Bothnia, because the 
tide is not strong enough to cause any disturbance. 

It is fortunate that in northern Sweden the harnessing of water- 
falls has not been taken up before the rivers were regulated for float- 
ing. At present this harnessing of waterfalls can be done with due 
regard to floating conditions. 

The river beds of the northern Swedish rivers are deep and the 
banks are generally high. Thus inundations do not occur frequently— 
afortunate condition for the lumberman, as such floods are liable to 
scatter the logs and cause considerable damage. 

In the rivers in northern Sweden the water stand is at its maxi- 
mum during the spring and summer, while in southern Sweden the 
water stand is at its lowest during the summer. For this reason the 
Swedish rivers in the north are of better service in floating logs than 
in southern Sweden, since logging operations are carried on during the 
winter and the logs are floated during the spring and summer. The 
floatg in northern Sweden can be carried on from the time the 
Gulf of Bothnia is free from ice, which is generally at the middle or 
end of May, until the beginning or middle of November. The ice 
generally covers the rivers 150 to 200 days during the year; it melts 

first at the mouth and later toward thesource. This is of the greatest 
importance, because thus the lower course of the river is the first to be 
clear of obstructions, so that log jams are avoided. 

The same conditions apply in Norway, but few other European 
countries have the same favorable floating conditions. 


ORGANIZATION OF FLOATING. 


The floating in northern Sweden particularly is regulated in a very 
efficient way. About half a century ago each mill floated its own 
logs independently of other mills, but this system was very expensive, 
as comparatively few improvements could be made in the rivers by 
each individual company. A change in this system was effected a 
few decades ago, and the present system of floating is based on the 
close cooperation of the mills having saw logs to be floated in the 
same rivers. 

The Swedish laws governing the waterways provide that if log 
owners deem it necessary they can have any river declared by the 
Government as open to public floating; but in order to take this step, 
it is necessary to prove that the river will be of public use and that 
the cost of improvements will not be so excessive that the importance 
of the river for floating would be materially reduced. Only after the 
Government has declared the river to be opened as a public floating 
river can the owners of the land on both sides of the river be forced 
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to consent to have logs floated through their property. According 
to Swedish laws, the landowner on the bank of a river owns part of 
the river adjacent to his property. 

Before the river is open to public use, all accounts, plans, and 
estimates for the proposed operation of the floating river must be ap- 
proved and verified by the Government. Very strict regulations 
govern the division of the expenses for improvements, etc., between 
the interested parties. On the capital invested in improvements of 
the rivers, etc., itis allowed to charge from 5 to 10 per cent interest, 
including a certain percentage of risk. As a rule, the operation of a 
floating river is too risky and too large an undertaking for any one 
individual and it is therefore undertaken by an association formed 
of all the log owners having logs to be floated in the same river. If 
the logs floated during any one year should be less than the estimate 
made in advance, the money paid in beforehand for the improve- 
ments, the upkeep, and the operation of the floating river is not re- 
turned. This risk is supposed to be covered by the 5 to 10 per cent 
charge for interest and risk, which represents the only possible 
profit derived from the money invested. The accounts are carefully 
audited by Government officials. The charges for depreciation must 
not extend through more than 20 years, and as soon as the improve- 
ments have been amortized no charges of any kind can be made for 
the use of the river, but those who use the river for floating must keep 
up the improvements, effect the necessary repairs, etc. 

The members of the floating association are jointly responsible for 
damage done to property by the logs in floating. In order to divide 
the cost of floatmg equally among the members, the rivers are di- 
eee into a great many districts, each of which has a special tariff 
per log. 

It is very interesting to consider the difference between the opera- 
tion of a floating-river association and that of any other transporta- 
tion company, because the profit derived from the operation of the 
floating river is returned directly to the members of the association 
and no dividends are paid except legitimate charges for interest and 
risk such as are allowed by law. 

It has been the intention of the Government to regulate the cost of 
floating in such a way that it would be of real benefit to the public 
and not a means of making money. In other words, the floating 
rivers are considered so essential to the welfare of the nation that 
they are classed with other means of transportation and communica- 
tion, such as State railroads, telegraph and telephone, and mail. 

There are at present about 270 floating associations in Sweden, of 
which 25 or 30 are important. There are about half a dozen small 
floating associations in southern Sweden, but none of any consequence. 
The floating is sometimes undertaken by different associations for 
the main river and for the tributary rivers, and it is difficult for all 
the associations in the same river system to cooperate in floating. It 
must be*borne in mind that at times floating must be rushed during 
the few weeks of the spring flood, and if there is a lack of cooperation 
in the floating of timber between the different districts, the result is 
often a mix-up of logs and the formation of log jams. The tendency 
is for the larger associations to absorb the smaller associations in the 
tributary rivers. Of all the floating in Sweden more than 70 per 
cent is effected by associations. The balance is carried on by private 
individuals, mainly on tributary rivers. 
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It is evident that if the rivers can be improved to make them 
better suited for floating, the time required for floating logs will be 
materially reduced. Furthermore, the labor charges for floating will 
be decreased and ‘also the percentage of sunken logs. On account 
of the excellent improvements in the Swedish rivers, the floating 
seldom extends durmg more than one season. Only in rare cases, 
when the logs are taken from districts close to the Norwegian border, 
may it require two years to bring them down to the shore of the 
Gulf of Bothnia. 

The percentage of sunken logs varies greatly in the different rivers. 
It may be said to be 4 per cent to 14 per cent in well-regulated rivers, 
and occasionally 2 or 24 per cent. The importance of limiting the 
floating to one year is seen from the fact that two-year floating 
increases the percentage of sunken logs about 100 per cent. Further- 
more, the logs are often greatly damaged during a two-year logging 
i A considerable loss of interest must also be charged to the 
ogs during the two years of floating. All told, it is estimated that 
two-year floating represents a loss to the log owner of at least 20 to 
25 per cent of the log value. The expenses for improvements, 
therefore, must be considered a very good investment on account 
of the decreased time required for floating. 

These improvements generally consist of dams with which to 
regulate the water, and walls of logs, stone, or concrete. Stones and 
other obstacles must be blasted and many booms laid out in various © 
parts of the river to prevent the logs from taking a wrong course. 


PROCESS OF FLOATING. 


The floating generally starts in May and ends in October or Novem- 
ber. The logs piled on the banks of the rivers are dumped into the 
water as soon as the ice melts. The cost of this work is charged 
direct to each log owner. 

The floating river is divided into districts of 7 to 14 miles each, 
and the floating is generally given out on contract, with strict stipula- 
tions in regard to the time when the floating should finish and also 
with provisions for fines to be paid by the contractor for logs that 
are left over, etc. The floating must be well organized and the 
floating crews in the various districts must cooperate with one 
another. 

The spring flood starts first and lasts only a few weeks. Quick 
action must be taken to have the logs moved during this time and 
every effort is made to economize water by retaining the water 
supply in the dams to the greatest possible extent. The different 
districts are connected with telephone so that the dam keepers can 
let out the water when necessary. ; 

The flood in the mountainous districts starts generally about two to 
three weeks after the spring flood is over. This second flood is of great 
importance to Sweden, but it is seldom found in other countries 
except Norway and in two rivers in Finland. It is on account of 
these two floods that floating can generally be accomplished during 
one season in Sweden. 
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The logs frequently jam in the rivers and it may be necessary to 
use dynamite in order to loosen them. The logs are generally 
floated individually. Across lakes they are bunched in ring booms, 
consisting of about 100 boom sticks and capable of holding 15,000 
to 20,000 logs. These rmg booms are towed across the lakes, either 
by small steamboats or by stationary electric motors on the shore. 

In the Tornea River, on the Finnish border, logs must be bunched 
and tied with chains, and similar regulations apply to the canals. 
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Fia. 31.—Plan of sorting basin for saw logs at Sandslan. 


The average speed of the logs in the rivers is about 75 miles per 
month. As was mentioned previously, long lengths can not be 
floated in Swedish rivers without difficulty; but recent improvements 
have made it easier to float long lengths. Years ago, in many of 
the Swedish rivers, the maximum log length was only 14 feet, and 
this may explain the demand in some countries for 14-foot lumber. 

v 
SORTING OF LOGS. 


Tn the lower course of the rivers the logs must be sorted accordin 
to ownership, and for this purpose a suitable location is selecte 
where an arrangement for*sorting is constructed. These sorting 
devices may vary considerably in construction. The best device is 
found in the sorting basin of Sandslan, in the Angermann River. 
This sorting basin, laid out according to a Norwegian system (Blak- 
stad system), can sort 120,000 logs in 10 hours. Up to 90 different 
log owners may have their logs sorted at one time. In the basin 
310 men per shift are employed and more than 12,000,000 logs are 
sorted per year. 
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FIG. 32.—BUNDLING SMALL TOP LOGS FOR FLOATING. 


Courtesy of Forester O. Eneroth. 
FIG. 33.—PULP LOGS AND LOGS FOR BOX FACTORIES PILED ON RIVER BANK. 


Special Agents Series No. 195. 


FIG, 34,-LOGGING WITH REINDEER, NORTHERN SWEDEN, 
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After the logs have been sorted according to ownership, they are 
bundled and tied with wire. At times they are made into small 
rafts. There are 130 to 200 logs per bundle, and by means of a clever 
mechanical device, 16 men can put up 6 bundles per hour. From 
the sorting basin the logs are towed to the mills. 

After the logging season is over a final inspection is made of the 
entire floating river in order to clean up possible left-over logs and 
to settle the question of damage to private property caused by logs 
during the floating season. 

In a few districts in southern Norrland logging is interrupted 
during part of the summer on account of the salmon fishing, which 
is going on at that time. Some of the mills in these districts must 
therefore take their logs to the mills by rail, which entails a large 
expenditure. For this purpose a few companies have constructed 
their own railroads. 

Recently in Sweden a new machine has been put on the market 
for salvaging sunken logs. It consists of a crane mounted on a 
barge and provided with an axle that has two claws. These claws 
may be lowered into the water, and when they reach the bottom 
the points of the claws are about 13 feet apart. As the claws are 
pulled up they grab the logs lying between their points. The machine 
is driven by motor power and is estimated to salvage 100 to 200 
logs per day. 

OCEAN RAFTING OF LOGS. 


Besides the river floating, millions of logs are rafted eve ear 
up and down the coast and even from Finland across the Culf of 
Bothnia. The Finnish logs are usually rafted in entire tree lengths, 
and the rafts are made up in Seiieice forms or placed in frames 
containing 600 to 800 logs. About 15 of these rafts are connected 
with chains and towed by steamer to their destination. 

It has been reported that even mills south of Stockholm have 
taken logs from northern Finland, but this may be rather unusual. 
The rafting of Finnish logs is generally limited to central and northern 
Norrland. During the latter part of the war the rafting of logs from 
Finland decreased to some extent. 

The various districts along the coast in Norrland take large quan- 
tities of logs from adjacent districts. 


LABOR AND WAGES. 


It is estimated that 30,000 to 35,000 men are employed annually 
in floating logs. The Swedish floaters are skilled workers but their 
work is both dangerous and difficult. The men must often pass the 
night on the frozen ground, but during late years, the floating associa- 
tions have endeavored to provide adequate housing accommodations. 

The work is generally done on a contract basis, but when wages 
are paid they have been about $1.05 in 1913 for ordinary floating 
work and $1.18 for sorting logs. During 1918 from $4 to $6.50 was 
usually paid for floating and sorting. 


QUANTITIES OF LOGS FLOATED. 


No official figures are available as to the number of logs floated, 
, but comprehensive statistics have been compiled by Otto Hellstrém. 
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The following table shows the number of logs floated in 1912 and the 
average for 1908-1912 on the Klar River and the floating-river sys- 
tems of northern Sweden: . 


. . Vi . . 
Floating-river systems. 1912 fae, Floating-river systems. 1912 ie. 

Kalix,including Tornea and OLA sci cee Rae EE ote 692, 000 687,000 

Tarendo Rivers. ........-- 1, 100, 000 860; 000"||"hedttanw ls 22 ihe eeu. 102, 000 , 
Vater ee ree a Ce eee 64, 000 60,000 || Logde.... .jaReAe yes | 373, 000 360, 000 
TRAC oR see mt lao IN 415, 000 350,000 || Gideaand Husum.......... 2,081,000 | 1,718, 000 
Hitless SSA ee: ae 644,000 | 516, 000 Ole, Tee ees 1 2, 282,000 | 2,282, 000 
Allberamce = cept Toe. ped 157, 0 139, 000. ,j|, Angermann: jc Au see oe 10, 832,000 | 9,780,000 
PILewe 4. Nee eee ee ee 632, 000 600, 000 NO eee: See eee , 950, 5,131, 000 
Albyuiy!. SLeisety -AeSe 319, 000 180; 000 || Ljungane’: 2 ja llret 7,046,000 | 5,082, 000 
IBVSKGME A. Pea ee € 578, 000 607,000 || Harmangersan............-- 2,187,000 | 1,372, 000 
Skellefteat!. chishs hres otott 2,442, 000 | 2,440,000 || Delangersan.-...--......-..-- 1, 603, 000 884, 000 
Burea: eevee rteig.- cee. , 000 412,,000}|| Lijusne, 279225 -5 5-4 See 9, 289, 9, 269, 000 
Ricklennee peer sees tee coe = 817, 000 806; 000) || (Skerjan:+--octece sae eee eeeee 175, 5 
Dalkanisane wees s esc cceas 83, 000 0;,000'})) Dale. 2. bose sec. somes See 18, 000, 000 | 14, 400, 000 
Sevaram ee ee 785, 000 604; 000) |) Klar es oi ees 2 eae , 700,000 | 4,711, 000 
Pavlesieee be. FASS fae 158, 000 112, 000 
Gimeayy. Peel rev cegrees pee 2, 237,000 | 2,094, 000 Totals eee ese 77,711, 000 | 65, 937, 000 
OTM ATO Tee esate ce ee = 359, 000 288, 00 


Besides the logs floated in the districts specified, it may be safe 
to assume that 3,000,000 to 4,000,000 logs are floated in southern 
Sweden. 

Since 1912, the quantities of logs floated have increased consider- 
ably, and at present it is believed that approximately 85,000,000 
logs are floated in all Swedish rivers. The quantity is estimated at 
approximately 394,000,000 cubic feet. It must be borne in mind, 
however, that pulp logs are included in these figures. 

The most important floating river in Sweden is the Angermann 
River. The quantities of logs floated in this river during the years 
1915, 1916, and 1917 were as follows: 1915—9,820,930 logs contain- 
ing 49,367,817 cubicfeet; 1916—12,667,593 logs containing 60,826,169 
cubic feet; 1917—13,589,199 logs containing 60,277,914 cubic feet. 

The average distance of floating in Sweden is estimated at 125 
miles. 

COST OF FLOATING. 


Immediately before the war it was estimated by Otto Hellstrém 
that the average cost of floating logs a distance of 125 miles was. 
approximately 0.635 cent per cubic foot. This charge also included 
sorting at the mouth of the river. It is almost impossible to give 
such a detailed statement of the floating cost in the different districts 
because the cost of floating is based on different standards in nearly 
all districts. In some districts the cost of floating is based on the 
cubic foot and other districts on the log, and in the latter case the 
tariff is regulated according to log lengths. In some districts there 
may be extra charges for lengths more than 20 feet and up. Other 
districts may be able to float such long lengths at a lower cost for 
the same distance. Furthermore, the cost of floating is dependent 
largely upon the expenditure made for improving the floating river 
and on previous depreciation charges on improvements. In the 
best-regulated floating rivers, which have been in operation for 
decades, the depreciation charges may be almost negligible. 

The accompanying diagram, prepared by Axel Léf, a well-known 
Swedish expert on floating, shows hee the log dimensions affect the 
cost of floating and refers to conditions in the Dal River. 
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Fig. 35.—Relative cost of floating various log dimensions, shown by index numbers 
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Generally speaking, the cost of floating is highest for the rivers of 
Norrbotten and Vesterbotten, because the number of logs floated 
per mile is smaller than in rivers farther south. 

According to information from various floatimg river districts, 
some examples are given illustrating the floating charges and their 
increase after the war started compared with pre-war figures. 

It appears that the cost of floating before the war has varied from 
0.423 cent to 1.715 cents per cubic foot for the average distance, 
Besides these charges for floating, the dumping of the saw logs into 
the rivers was charged directly to each log owner. These charges 
amounted before the war to approximately 0.4 cent to 0.6 cent per 
log and in 1917, to 0.8 cent to 1.3 cents per log. . 

The following statements with regard to the cost of floating in the 
different districts are taken from the reports of some of the principal 
floating associations in Sweden. The material collected has merely 
the object of showing the increase in the cost of floating during recent 
years and also how the cost of floating is calculated. 

Klar River.—The acres cost of floating per cubic foot was as 
follows in the Klar River from 1913 to 1919: 1913, 0.49 cent; 1914, 
0.52 cent; 1915, 0.54 cent; 1916, 0.81 cent; 1917, 1.09 cents; 1918, 
1.24 cents; 1919, 1.24 cents. 

Dal River.—The basis of the floating charges for logs in the Dal 
River is as follows: Up to 9.8 feet long, equal to one-fifth of a 
standard log; 9.8 to 13.1 feet long, equal to one-third of a standard 
log; 18.1 to 29.5 feet long equal to 1 standard log; 29.5 to 42.7 feet 
long, equal to 14 standard logs; 42.7 to 59.0 feet long, equal to 4 
standard logs; 59.0 feet and up, equal to 8 standard logs. The 
average cost of floating in the Dal River, a distance of about 125 
miles, was 1.072 cents per cubic foot in 1913 and 1.876 cents per cubic 
foot in 1917-18. 

Liungan River.—The cost of floating is calculated on the following 
basis: For logs 21 feet and shorter and less than 5 inches in top 
diameter, 0.35 standard log; 21 feet and shorter and 5 to 8 inches in 
top diameter, 0.50 standard log; 21 to and including 27 feet in length 
and less than 5 inches in top diameter, 0.50 standard log; 21 feet to 
and including 27 feet in length and 5 to 8 inches in top diameter, — 
0.70 standard log; 27 feet and shorter and 8 to 11 inches in top 
diameter, 1 standard log; 27 feet and up to 40 feet, irrespective of 
top diameter, 3 standard logs; 40 feet and longer, irrespective of top 
diameter, 6 standard logs. 

Liusne River.—The charges from Lossen Lake to the mouth of the 
river, a distance of approximately 218 miles, were as follows, per 
standard log: 1913, 11.6 cents; 1914, 16.10 cents; 1915, 17.77 cents; 
1916, 27.60 cents. The cost of sorting amounted to 0.748 to 3.055 
cents per log. 

The floating charges in the Ljusne River are based on the following 
schedule: Logs up to and including 24 feet long, equal to one standard 
log; log lengths from 25 up to and including 27 feet, 25 per cent 
increase; log lengths from 28 up to and including 31 feet, 50 per cent 
increase; log lengths from 32 up to and including 34 feet, 75 per cent 
increase; log lengths from 35 up to and including 37 feet, 100 per cent 
increase; log lengths from 38 up to and including 40 feet, 200 per cent 
increase; log lengths from 41 feet up, 400 per cent increase. Ninety- 
five per cent of all logs floated in this river are less than 25 feet long. 
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Indal River.—The average cost of floating in the Indal River was 
given at approximately 6.7 cents per standard log during the last 30 
years. The average log dimensions decreased from 19 feet, with a 
top diameter of 10 inches, in 1888 to 19 feet, with a top diameter of 
7 inches, in 1917. 

Angermann Riwer.—In the Angermann River for log lengths of 273 
to 35 feet there is 100 per cent increase over the shorter lengths in 
the cost of floating; for log lengths 35 to 40 feet, an increase of 150 
per cent; and for log lengths of 40 to 45 feet, an increase of 200 per 
cent. The average cost of floating per cubic foot in this river lias 
been as follows: 


Total, Total, 
Years. Floating.} Sorting. ent Years, Floating. | Sorting. pis one 
ing. ing. 
Cents. Cents. Cents. Cents. Cents. Cents. 
LG ane 0.335 0. 268 ON608i)| | LOlG asc se ee se eis 0.474 0.289 0. 763 
SOU es eek te -394 oOLL Pa Ao el et EEN pee Sia et - 686 -490 1.176 
OURS iste BS -316 - 176 AD 2) PONS = aes se Sos Sie 1.332 -957 2. 289 


In 1914, 10,588,348 logs were floated in this river, of which only 
630 logs were longer than 274 feet. 

Umea River.—The cost of floating in the Umea River was approxi- 
mately 20.10 cents per log in 1915 and 21.17 cents in 1916, covering 
the longest distance in this river, which is approximately 240 miles. 
The cost of sorting logs was on an average 0.9 cent per log and was 
based on the following schedule: Logs 55 feet ‘and up, equal to 8 
standard logs; logs 45 to 55 feet, equal to 5 standard logs; logs 35 to 
45 feet, equal to 3 standard logs; logs 27 to 35 feet, equal to 2 standard 
logs; logs 14 to 27 feet, equal to 1 standard log; logs 14 feet and 
less, equal to one-half aeaniind log. 

Skelleftea Rwer.—The average cost of floating on the Skelleftea 
River was as follows: 1913, 0.74 cent per cubic foot; 1914, 0.81 cent 
per cubic foot; 1915, 0.80 cent per cubic foot; 1916, 1.04 cents per 
cubic foot; 1917, 1.12 cents per cubic foot. 

The maximum cost of floating from the most remote point of this 
river to the mouth of the river, a distance of approximately 190 
miles, amounted to 3.26 cents per cubic foot in 1917 and the sorting 
of logs amounted to 0.38 cent per cubic foot. 

The cost of floating is based on the following schedule: Logs 24 to 
27 feet, 50 per cent increase above shorter lengths; logs 28 to 33 feet, 
100 per cent increase above lengths shorter than 24 feet; logs 33 
feet and up, 300 per cent increase above lengths shorter than 24 feet. 

Pitea Rwer.—The cost of floating in the Pitea River was on an 
average 13.4 cents per log in 1917. Log lengths in excess of 27 feet 
are counted as two standard logs, and no logs longer than 30 feet 
can be floated. 

Ranea River.—The charges for floating for the maximum distance 
(District No. 4) to the mouth of the Ranea River was as follows from 
1913 to 1917: 1913, 1.61 cents per cubic foot; 1914, 1.68 cents per 
cubic foot; 1915, 1.80 cents per cubic foot; 1916, 1.63 cents per cubic 
foot; 1917, 1.89 cents per cubic foot. 

Lulea River.—The Apean for floating in Districts Nos. 9 and 10 
on the Lulea River were as follows: 1913, 0.96 cent per cubic foot; 
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1914, 0.90 cent per cubic foot; 1915, 1.63 cents per cubic foot; 1916, 
1.41 cents per cubic foot; 1917, 1.70 cents per cubic foot. 

Kaliz River.—The cost of floating in the tenth district in the lower 
course of the Kalix River was as follows from 1913 to 1917: 1913, 
0.44 cent per cubic foot; 1914, 0.43 cent per cubic foot; 1915, 0.44 
cent per cubic foot; 1916, 0.51 cent per cubic foot; 1917, 0.89 cent 
per cubic foot. 

The cost of floating in Finland and of rafting logs to northern 
Sweden was approximately 3.2 cents per cubic foot in 1913 and 4 
cents in 19 

It may be stated as a general rule that of the total cost of trans- 
portation from river bank in the forest to the mills, the cost of 
floating itself is about 70 per cent and the cost of sorting about 30 
per cent. 

The following table, prepared by Otto Hellstrém, shows the average 
cost of floating on the different river systems of Sweden for the 
period 1908 to 1912: 


Average cost of Average cost of 
floating, 1908-1912. floating, 1908-1912. 
Floating-river sys- Log con- || Floating-river sys- Log con- 
tems. ; tent. tems. tent. 
Per log. iy tes Per log Per oe 

Kalix, including | Cents. Cents. | Cubic feet. Cenés. Cents. | Cubic feet. 

Upper ‘Tornea ILOTMG ATE epee cre aint 1.92 0.96 2.0 

and Tarendo ONG Ee Pete octal PRU Beard Hoses 3 - 

Ieee Socenose 8.85 1.14 WeS) || COM aN ne ein nee sai lré -85 on 
Mitan 2 sbseesetks 3.24 81 ALO) | Ogde faces eset 7.03 eye) 4.1 
Ranea. cota ce cin ase 5.97 -99 6.0 || Gidea and Husum.. 3.14 Dil 5.5 
Het eae ene cace anes 5.38 . 80 627, || (MOS ena cocans coe tae 2:46 |e one a cae nl eens 
Alteran. 2323s i 2.52 2. 25 -47 4.8 || Angermann........ 3230 | saaceceta-|seeeeeee 
PITCAs Uses ses ctye tiem (RG eeaoe secod baceecuceen|| ilals bee Sar aecs sccm 6:40) | So oae cents) gee eee 
Aibyeeescccece deen BIKA SCP Ts SEIS eee oe ingens =) 2 PAE Respcipoces bode scsocic 
Byske .t22262 sede 5.92 93 6.4 || Harmangersan..... UY Ree) Spode a 
Skellefteas y-lc2 ssa. SIG TAN Seiccminoeis eo weian amtaletae Delangersan....-..- BCA) BEBE Beas = 
IBULCA Dass eee eeocee 3.70 -91 4 eee qusnessjssuld se 523 DID L395. Saal ade aati 
Ricklean: cote... iae 1.82 Girl pool CLAM. econ seas 2: AAS cinjale aon) aan 
Dalkarlsan......... 3. 20 1.03 ISP || Day 2h Sao hes Fe 2.73 .76 3.6 
Sevarans esa. -4-4- 2.62 42 622) 4Kdars 34-545 Joc be. 2 2.27 57 4.0 
Mavilenneacsccenece BLAS cc cszniwaes| soaee bec 

MCA Seis ek /o. sein AGS jt ARS ae ene Soe Average...... 3.46 iL ese See 


The cost of floating has generally been reduced during the last 
half century in most of the rivers in Sweden, in spite of the fact that 
wages have gone up to a very large extent. The decrease was due 
to the improvements made on the floating rivers. Besides this 
decreased cost of floating, which directly benefits the log owners, 
the improvements also opened up large areas of forest land and made 
them accessible to exploitation, thereby increasing the value of 
stumpage. 

The following figures are given by Forester Ekman covering the 
cost of floating per standard leg in the Lijusne River, a distance of 
about 150 miles from Lofsan to Lake Marmen, from 1865 to 1905: 
1865, 4.3 cents; 1870, 2.9 cents; 1875, 3.5 cents; 1880, 3.1 cents; 
1885, 2.1 cents; 1890, 1.7 cents; 1895, 1.4 cents; 1900, 1.3 cents: 
1905, 1.2 cents. The corresponding figures for 1910 and 1913, 
according to the reports of the Floating Association, are 4 cents and 
2.7 cents, respectively. 
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The timber must be materially affected by remaining in the water 
one or two years during the floating. The gum in the logs is partly 
washed out and the wood is made softer. Consequently the lasting 
qualities are somewhat decreased, but on the other hand the color 
of the wood becomes more uniform. . 

It is also found that lumber cut from floated timber is less liable 
to shrink during the process of seasoning and shows less tendency 
to split, crack, or warp. It is also claimed that lumber of this kind 
is less liable to discolor during the seasoning process than lumber 
cut from logs that have not been in contact with water. However, 
during the process of floating, particularly during two years of 
floating, the sapwood of the logs may discolor and this is a serious 
drawback. 

The opinions in the different importing countries vary considerably 
in regard to the merits of lumber cut from floated timber. Germany 
and Denmark, for instance, both of which have been accustomed to 
receive large quantities of lumber cut from unfloated timber, always 
yeas such stock, while most of the other markets prefer the other 
kind. ; 

The drawbacks, if any, appear to be too small to offset the advan- 
tages of this cheap transportation facility. 


FUTURE DEVELOPMENTS. 


In the future, one may look forward to increased activities in 
improvement of the waterways in Sweden to make them suitable 
for floating, particularly in the northernmost Provinces. The Swed- 
ish forest owners will thus be enabled to utilize to better advantage 
the waste products in the forests and the small-dimension logs. 

Furthermore, it is expected that when the many waterfalls have 
been harnessed, a more systematic economizing of the water will be 
imperative during the floating period. In this regard, the Swedish 
floating interests have much to learn from Norway. 

Although stumpage values will probably remain at a very high 
figure in the future, the cheap. transportation of the saw logs will 
always enable the Swedish lumbermen to obtain the raw material 
delivered at the mills at a figure that will make possible competition 
in European markets with any other country. 

The cost of floating will probably decrease as soon as the many 
improvements in the waterways have been amortized. 


PART II.—LUMBER MANUFACTURE. 
SAWMILL INDUSTRY. 
DEVELOPMENT OF THE INDUSTRY. 


The sawmill industry has old traditions in Sweden and dates back 
several hundred years. The first mills were constructed in southern 
Sweden at the beginning of the sixteenth century. They were of 
primitive construction and operated by water power. The gang 
saws had only one saw blade inserted in the sash, and the kerf was 
frequently as heavy as one-half inch. The first improvement in the 
mill equipment was made at the end of the sixteenth century, when 
Dutch sawmill machinery was introduced. The Dutch gang saws 
were equipped with thinner saw blades and had several blades 
inserted in the sash. 

One of the first mills in Norrland was constructed in 1744 at 
Kramfors. Prior to the middle of the last century, the sawmill 
industry, basing its production on export, was concentrated mainly 
on the southwestern coast of Sweden and in the Province of Verm- 
land. But the mills were of small capacity, and the industry was 
conducted on a small scale, compared with the present sawmill 
industry in Sweden. These mills frequently operated with unsatis- 
factory results, and it was not until the sawmill owners formed 
larger, corporations that the industry started to grow to any great 
extent. 

The first sawmill company in Sweden was established in 1855 
(Korsnas Sagverks A/B.) at Gevle, in southern Norrland. The 
first steam sawmill in Sweden was constructed in 1851 at Wifsta in 
central Norrland, near the port of Sundsvall. This sawmill was 
operated in connection with a shipbuilding plant, and the wooden 
vessels turned out by this company were loaded with lumber, and 
both ships and cargoes were sold abroad. 

The heavy British import duty on lumber was a handicap to the 
Swedish sawmills, but in 1866, these import duties were abolished and 
the demand for Swedish lumber increased materially from that time. 
As a consequence of these conditions, many new sawmills were 
constructed in Sweden, and the lumber industry soon developed to 
large proportions. The majority of the present Swedish sawmills 
were constructed about 40 or 50 years ago, but the owners have 
modernized their equipment. The first sawmill operated by elec- 
tricity was built at Kramfors, in central Norrland, in 1897. ‘To-day 
Sweden unquestionably stands as the leader of the world in efficient 
methods of manufacturing lumber and close utilization of sawmill 
waste. 

The latest statistics available (1916) give the total number of saw- 
mills and planing mills combined at 1,365, employing 46,864 hands. 
This number, however, refers only to mills working on a commercial 
basis. Besides this number, there are at least three or four thousand 

small mills, many of which are portable and scattered all over the 
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FIG. 36.—LOGS FROM STATE FORESTS, SHOWING LARGE PERCENTAGE 
OF HEART. 
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Courtesy of State Forest Laboratory, Stockholm. 


FIG. 38.—FLUME. 


FIG, 39.—FLOATING LOGS 


IN NORRLAND. 


SWEDISH LUMBER INDUSTRY AND LUMBER EXPORT TRADE. 97 


southern and central parts of the country. Their operations are 
limited mainly to supplyig the local demands, in some cases only 
the needs of the property where they are located. Their importance 
to the lumber export trade is almost insignificant. 

The horsepower used by the larger mills in 1915 is given as 116,623, 
applied direct to the machines in the mills, and 18,049 for operating 
electric motors. The number of gang saws is given as 1,641 and the 
number of planers as 963. 

The value of the production of lumber of different kinds in 1914 
and 1915 was as follows: 


= 


Items. 1914 1915 


Pine and spruce: 
Bot Mares, DALLENS, ANG -DOardss 5.2: 22. Woes. soe 2 cde e conc cesace $41, 260,000 $49, 900, 000 
LP EETHVRCL TOG SOS SS RES CRBS Ce, A gaan Oh hy peor Semen, We otis CPE 11, 100, 000 9, 800, 000 
Small-dimension lumber, including box shooks, planed and rough...._.. 6,000, 000 8, 700, 000 
2 UEC See OCD Bie) oR ee ee a AE SORES 300, 000 400, 000 
UV DEGS. HUES Pee AVG ho) Ea ans Re eR eR Sane ake e 400, 000 300, 000 
SPEAR ee RLF a ee SH tk ae cg ea 59, 000, 000 69, 100, 000 


The following table shows the development of the Swedish saw- 
mill and planing-mill industry from 1896 to 1915: 


Horsepower applied direct 


Number to machines. 
Sie Number | of hands Hepes Value of 
pats of mills. em- anh production. 
ployed.¢ ; Total Per Per 

z mill. | laborer. 

992 | 36,797 37 | $33,600,000 | 37,126 37 1.0 
gsi} 40,225 41| 39,200,000 | 407472 41 1.0 
1,019 | 40,683 40 | 38,200,000 | 44,292 43 1.0 
1,066 | 40,865 38 | 37,400,000 | 46,678 44 cal 
1148| 43/312 38| 43,800,000] 51/526 45 12 
1,175 42,407 36 37, 200, 000 54, 215 46 1.3 
1122} 40,581 36 | 37,700,000 | 53,000 47 13 
1.259] 427831 341 45,500,000} 59,080 47 14 
13370 | 417849 31| 41,100,000] 647363 47 5 
1, 281 38, 568 30 36, 300, 000 64,589 50 i r4 
1,377 40,347 29 43, 500, 000 75, 843 55 1.9 
1, 400 40,912 29 46, 300, 000 82,772 59 2.0 
1,222| 36,940 30 |  377600,000| 82,097 67 2.2 
1,200} 35,576 30 | 35,100,000 | 84,196 70 2.4 
1,232} 39; 605 32| 48,900,000 | 95,994 78 2.4 
1,275 39, 603 31 47,400, 000 101, 009 79 2.6 
1, 248 37, 908 30 46, 700, 000 99, 816 80 2.7 
1,053 | 44,150 42| 60,900,000} 106,706 | 101 2.4 
1101 | 417347 38|  597000,000} 1137058] 103 2.7 
1,132 | 041) 161 36 | 69,100,000 | 116,623 | 103 2.8 


a Average for year. 
b Of the total number, 1,847 hands were employed in the manufacture of charcoal. 


It is interesting to notice how, with the development of Swedish 
mills, the tendency has been to increase the horsepower per laborer; 
in other words, how machines have been used lately for purposes 
for which hand labor was employed formerly. 
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The location of the Swedish saw and planing mills in 1915 is shown 


in the following table: 


“ Number | Number 

SS of mills. | of hands. 

City of Stockholm............. 6 240 
Stockholm, rural districts... .. 40 661 
Wp Sala ee i oo aie le See 27 938 
podermaniand jose se ee oe 42 1, 086 
Ostergotland ss 3: seces see coe 88 1,485 
WORKODIN TAG: oe oe cee 76 848 
ironoherg sl ose Reet es eae 74 1,411 
ACO veal) opa/A BS RN ay kes) eee 40 858 
; Cro Fe va Ko |Ouee cane eae aes ae a ana beh 2 30 
Blekinge ya See ee ee ewe 19 211 
Christianstad|2e452ees 24-2252 27 297 
IMATMGINIS ce ace acetsa ne - oe aed 13 182 
allignid teres ee tte ae yeas 10 118 
Goteborg and Bohus...-.-....-- 19 2, 132 
SONG. : Sciatcil eset as ete 62 923 


Provinces. of mills. 
Skaraborpssere mes: cfa0 oe 34 
Vermilanget seers < 221 e 68 
OTebros see eee eee anes 56 
Vestmanilandias o..-o2.--- 528 68 
(Kop panbereeieseres aceon Se 79 
Geyleborg ce seer soos 96 
Vesternorrland.............-- 94 
Jembland =} 27.caeceacea eens 32 
Vesterbotten. 2. 222) soeeee ee 29 
Norrbotienes..0.)-4e cee ee eee 31 

Totals. evs seaceke eee 15,132 
Tatownses see nee 102 
Im\countryi.-- 25-222 1,030 


Number | Number 


of hands. 


a@Number employed at time statistics were taken. The average number employed during 1915 was 


41,161. 


The following table shows the quantity and value of the pine and 


spruce lumber produced by the Swedish sa 
in the different Provinces in 1915, together wi 


and value for 1914: 


wmills and planing mills 
th the total quantity 


Provinces. M feet.2 | Value. | Provinces. M feet.c | Value.a 

City of Stockholm............ 12,405 | $286,000 || Elfsborg.....-------+---.---- 31, 092 714, 000 
Stockholm, rural districts....| 35, 872 661;'000)|||Skaraborg.cace -+-ss-—- sees 26, 976 568, 000 
Wpsalat cee. ik leeks iets See Mi,ol4 | 003,,000))|\Vermiandss 2° 2cc y2acaneees 171,635 | 4,067,000 
Sodermanlandj.5..72>....22" G08362/| 09392) 000M MOre lO .= seen neen aes ane 75,115 | 1,528,000 
Osterzotland 2208 helt 2k SAR 76,127 | 1,562, 000 || Vestmanland.............--- 55,736 | 1,129,000 
Jonkoping 208 hee ese 46, 804 | 1,074, 000 ||} Kopparberg..-.....-.--------- 203,015 | 3,970,000 
Kronobergoic- ssc shs. ses -- H8i3aL | 1253. 000i |#Geviebore sels ..fho. (5 5-2 365, 698 | 7,687,000 
Kalmar 45, 835 | 1,146,000 || Vesternorrland......-...-.-.- 696, 507 | 14, 782, 000 
Gotland 884 25; 000!| | emtland: a ots Sosec. sommes 50,783 | 1,039, 000 
Blekinge 9, 553 194, 000 || Vesterbotten.-.....---.- -----| 224,101 | 4,569, 000 
Christianstad 11,075 285\\0005| *Norrbottent <2... 0-2-0 sme 215,340 | 4, 248, 000 
Malmohus... 6, 662 232, 000 ae 

Halland 7,598 | 198, 000 Totale 10155. eee 2,709, 147 | 59, 651, 000 
Goteborg and Bohus.....-.-.. 144, 327 | 5,344, 000 Total; Ole So. ok see 2,611, 155 | 49, 914, 000 


a Special stock (lath wood) is not included in the quantities produced but isincluded inthe values. The 
value of the production of this stock in 1915 was about $509,000. 


The following table shows the quantity of the principal kinds of 
pine and spruce rough and planed lumber produced by the Swedish 
mills in the different Provinces in 1915, together with the totals for 


1914. 
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PINE AND SprucE LuMBER PRODUCED BY SweDIsH SAWMILLS AND PLanine MILts 


IN 1915. 
cae 
Rough Tous 
. (planks, ed jroughand| woo F ox 

Provinces. taitenss lumber.| planed | (mill ing | shooks. Staves.>| lumber, 

and lumber. | ends). opr ae ee 

boards).a@ a: laths, 

ete 

Mfeet. | Mfeet.| Mfeet. | Mfeet.| Mfeet.| Mfcet.| Mfeet.| M feet. 
City of Stockholm............-- li Yfd P SY pe ek iat) |e eee 127 305 114 | 12,405 
Stockholm, rural districts. ..-.-- 27,610 | 6,491 34, 101 616 636 76 443 35, 872 
Piyisalieerse che c5-b a= s---5--- = 64,623 | 6,123 70,746 | 3,627 677 | 1,443 | 821 77,314 
Sodermanland.--...........-.-.-- 36, 972 | 10, 135 47, 107 438 166 | 12,514 137 60, 362 
Obierropamde ates ee os. 57,812 | 16,133 | 73, 945 229 726 764 463 | 76,127 
onicapmipee ewe Te | 30,803 | 11,974] 42,777 4] 1,965 | 1,862 196 | 46, 804 
GON ONALS 2 strss ts ste ea ces 1) 39; 569.)'85'146)) 47,715 |..-2---- 620 | 8,490] 1,506] 58,331 
ted ~ se SShs tos TASS Rea / 31, 996 | 11, ae 43, 134 245 1a 1, ae 443 45, Be 
PRN terete sche mints aimbielas etciet a  alate 240 598 o2te)s| Senos DO eer tee tee ere 84 
PIO KU eee ste Spee alee pices 5,594 | 3,718 OLS12 le ceetaes 90 Woece ee 142 9, 553 
Chmstianstad 3 s22.-2-Ssicsc----5- 7, 757 22 tedieo 195 556 36 | 2,509 11,075 
Malnrohus.. |: s8es222.te-c'92-2% 22 1,424 | 2,117 Sioa) 3536 84 | 2,434 603 6, 662 
efGiprides kere. ee oe 4,587 | 1,386 5S 973: (een ceeee 84 892 649 7, 598 
Goteborg and Bohus.......-.---- 35, 542 | 19,490 55; 082) | --2=-ee0 339 | 88, 829 127 | 144,327 
IDI) Sa) 8 5 oa a pay ae 19,811 | 8,627] 28,438 160 510 |. 1,582 402 | 31,092 
Skarabores sles ses Ph en Ve 21, 253 | 3,973 | 25, 226 137 106 | 1,482 25| 26,976 
Wermilsndues se.o05 soc een 5 137, 136 | 17,040 | 154,176 | 3,331 777 | 11,036 | 2,315 | 171,635 
Orebroter es. pee. ee een ce 63,401 | 6,044] 69,445 801 | 1,108 | 3,283 478 | 75,115 
Westmamiland ys iW eP eit b 42,314 | 11,044 | 53,358 560 500 674 644 | 55, 736 
KOpparDarg: obo cement acnanaseee 132, 743 | 44,068 | 176,811] 1,925 | 2,043 | 16,208 6,028 | 203,015 

Geviphoreste tease ee yo hs 241,974 | 86,706 | 328,680 | 19,255 | 2,833 | 5,593 | 9,337 | 365,698 ° 

Vesternorrland.....!........-.-- 507, 612 | 80,763 | 588,375 | 52,549 | 8,638 | 26,283 | 20,662 | 696,507 
Jemtland .... ..--| 28,183 | 19,406 | 47,589 502 283 318 | 2,091 | 50,783 
Vesterbotten . ....| 148,765 | 40,041 | 188,806 | 21,114 | 7,213 418 | 6,550 | 224, 101 
INGLE DOLLCHSS Wane eco So lene 178,416 | 4,506 | 182,922 | 18,773 | 6,759 848 | 6,038 | 215,340 
Total, Sweden, 1915....... 1, 875, 684 |422,001 |2, 297,685 |124, 461 | 37,055 |187,223 | 62,723 |2, 709, 147 
Total, Sweden, 1914....... 1,713, 191 |529, 279 |2, 242,470 |135, 408 | 34,202 |125, 633 | 73, 442 |2, 611, 155 


a Not including rough lumber produced as raw material for planing mills. 
b Including about 3,500,000 feet of species other than pine and spruce. 


It is seen from the foregoing table that the most important saw- 
mills are located in Norrland. The western coastal districts figure 
prominently in the manufacturing of box shooks and planed lumber, 
and these AOR are also the center for important jomery factories. 

The introduction of steam sawmills in Sweden revolutionized the 
sawmill industry. Formerly the mills were located at the waterfalls 
in the interior, which involved heavy cost for transportation of the 
lumber destined for export. When the mills were operated by steam 
power, the question of location was made independent of the pres- 
ence of waterfalls, and nearly all the export mills, therefore, were 
located near the coast at the mouths of the floating rivers. 

Floating is by far the cheapest way of transporting wood, and the 
export mills located at the shipping ports have a great advantage over 
ae ae located in the interior which ship their lumber for export 

y rail. 

In southern Sweden the mills are located along the railroad lines 
and are usually operated by peasants as a branch of their principal 
activity, agriculture. Many mills are also operated by lumbermen 
acquiring contracts for the logging of timberlands; their mills are 
usually of the portable type and are moved from year to year to 
different parts of the country where they may have taken over 
contracts for logging. 
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The defective floating facilities in southern Sweden have made it 
difficult to operate large sawmills. Many of the mills in southern 
Sweden are inefficiently operated; they pay slight attention to the 
saving of raw material and their equipment is often unsatisfactory, 
circular saws, defective edgers, etc., largely affecting their output. In 
northern Sweden the mills are of a larger capacity, well established, 
and supported by extensive timber holdings. Only a few mills of 
this type are found in southern Sweden, but some of these few are 
among the best-equipped mills in the country. In central Sweden 
there are several important sawmill districts, particularly around 
Lake Wenner. 

The mills in Norrland, north of the Dal River, play a prominent 
part in the export lumber trade, as about 75 per cent of the total 
quantity of lumber for export is shipped through the Norrland ports. 

The principal sawmill districts in Sweden are as follows: On the 
coast of Norrland—Haparanda, Lulea, Pitea, Skelleftea, Umea, 
Hernosand, Sundsvall, Hudiksvall, Soderhamn, and Gevle; south of 
Stockholm—Norrkoping; on the southwest coast, Goteborg; and on 
Lake Wenner, Karlstad. There are also important interior districts 
in southern and central Norrland and Dalecarlia shipping by rail. 


OWNERSHIP OF MILLS. 


During the last half century, the development in Sweden has been 
toward operating the mills by stock companies. 
' The latest statistics avilable: showing the ownership of the saw- 
mills and planing mills, the number of mills, and the hands employed 
in 1915 and 1916, are as follows: 


1915 : 1916 


Classes of ownership. 


Number | Number | Number | Number 
of mills. evga of mills. |jofhands.a 


Wnidividuialsts #. svscessscSF Sas eee te ote sae cabo 
COMpPANleg ss. eseaieatse Sec ewe hoc Seen coe ob eee ae as ae Seas 
Tnstitutions; ete te tei so eee ee Ae, EER Sa PY 
Eeondmiciassociationss..- 2. 3232 s+ 228 5 eee ae be ee eee ee 


a At the time the statistics were obtained. 


The Government mills are small mills scattered in the different parts 
of the country; their importance is very limited and their production 
is not based on export. One of the mills cut only railroad ties for the 
State-owned railroads. 


SAWMILL ORGANIZATION. 


The larger mills in Sweden are engaged not only in cutting lumber, 
but also in manufacturing other wood products. It is generally con- 
sidered that the sawmill industry alone is not profitable for a forest 
owner. The value of the raw material is high and the waste must be 
' turned into profit; therefore, the sawmills and planing mills form only 
a part of a large combination of different industries, all using wood as 


a 


SWEDISH LUMBER INDUSTRY AND LUMBER EXPORT TRADE. 101 


raw material for their products. It is evident that these conditions 
are of great importance, because if one branch fails to make a profit 
one year, the other branches may be of support in order to make a 

rofit on the whole operation. Furthermore, improvements in the 

orest, mills, etc., can be accomplished more readily because their 
expense may be distributed among all the industries that obtain their 
raw material from the forests and mill waste. 

During recent years, a consolidation of the different wood-using 
industries has been noticeable. Some mills may have insufficient 
supplies of raw materials while other mills may have large timber 
stands and limited manufacturing facilities. These two categories 
of industries frequently combine. The largest combination of this 
kind in Sweden was effected during the war and one company in 
northern Norrbotten was established by a consolidation of several 
mills. This company has a dominating position in this part of 
Sweden, producing annually 178, 000, 000 feet board measure of sawn 
lumber, 30,000 tons of mechanical pulp, 10,000 tons of soda pulp, and 
30,000 tons of pig iron, besides large quantities of charcoal. This 
company also operates a number of agricultural properties and has 
more than a million acres of timber land. 

Most of the larger sawmills are operated in connection with planing 
mills, box factories, and charcoal plants. Besides these, the mills 
usually have sulphite and sulphate mills and may even have paper 
mills. These mills are operated partly on the raw material obtained 
from sawmill waste and partly from pulp logs, which can not profit- 
ably be sawn into lumber. 

Charcoal is used in smelting iron ore and many of the larger com- 
panies also operate iron and steel plants. The scarcity of many com- 
modities during the war caused a further development of the wood 
by-products industry in Sweden, mainly utilizing waste from the pulp 
factories for manufacturing a number of chemicals. One of the re- 
markable developments during the war was the making of cattle feed 
from pulp by a special process; in many cases this pulp was mixed 
with flour for making bread. In this way the Swedish people not only 
derived great financial benefit from the forests but also managed to 
turn wood into food products in time of stress. 

It was sometimes found during the war that the mills derived a 
greater financial return from sawmill waste than from the sale of sawn 
and planed lumber. To bear out this fact, a statement was given by 
a large mill in Norrland, producing about 40,000,000 feet board 
measure of lumber annually, from which it appeared that the mill’s 
profit on the sale of sawmill waste in 1918 was about $235,000; in 
1917, $98,000; in 1916, $83,000; and in 1915, $29,000. 

It is evident that the smaller mills not able to utilize the waste in 
the same way as the large mills have difficulty in existing, particu- 
larly because they can not afford to pay as high prices for raw mate- 
rial as the larger mills because the larger mills can utilize practically 
the whole log. 

The accompanying chart, showing administrative organization, 
gives an idea of the large proportions of some of the Swedish wood- 
using industries. 

_Not all the large sawmills maintain all the activities shown in the 
diagram, but there are mills in Sweden that actually operate on such a 
largescale. Formerly many sawmills in Norrland had often been oper- 
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ated with insufficient capital. These mills were necessarily in the 
hands of the banks and were often forced to dispose of their forests 
in order to meet their obligations. Some mills were also, to some 
extent, dependent upon financial support from some of the largest 
foreign agents, but during the war the financial position of nearly all 
sawmills in Sweden was materially improved, and it is not supposed 
that any mills, at the present time, are dependent upon foreign finan- 
cial support. Thesmaller sawmills, on the other hand, are to a great 
extent, dependent upon advances made by domestic export agents. 

There are very few mills in foreign ownership at the present time; 
the sawmill industry in Sweden must be considered to be almost ex- 
clusively Swedish-owned. 

The export mills in Sweden specialize in cutting stock for export, 
and do not generally handle any domestic orders. The domestic 
demands are supplied by smaller mills and the specifications are 
entirely different from the dimensions shipped for export, so that 
the mills can not cater profitably to both markets. 


EXPORT MILLS. 


_The average standard export mill in Sweden may have an annual 
capacity of 15,000,000 to 18,000,000 feet board measure. The - 
Swedish export mills are of somewhat smaller average capacity than 
the mills in Finland but considerably larger than the Norwegian 
mills. The reason for these conditions is that the Swedish mills are 
more dependent than the mills in Finland upon the log supply re- 
quired from other sources than their own, forests and also on account 
of the fact that the Swedish pulp industry is very considerable and 
takes a large quantity of logs that in other countries would be used 
by the Bealls: : 

The largest Swedish mill has a capacity of approximately 
85,000,000 to 90,000,000 feet board measure per year and is equipped 
with about 30 gang saws. These gang saws are of old construction; 
the number of modern gangs necessary to turn out the quantities 
mentioned will be about 16. This mill employs about 1,000 hands 
and is located near Gevle, in southern Norrland. There are several 
mills in Sweden of an annual capacity of 40,000,000 to 60,000,000 
feet, but it is now commonly believed that it is not economical to 
operate such large mills, because it is difficult to regulate the produc- 
tion in dull times. It is considered preferable to operate several 
smaller mills, as any one of these mills may be conveniently shut 
down without interfering with the operation of the other mills. 

The most suitable size of sawmill in Sweden may cut approxi- 
mately 15,000,000 to 16,000,000 feet board measure per year, having 
an equipment of 6 modern gang saws and running one shift. In the 
future it is believed that no mill of any larger capacity than 
20,000,000 to 30,000,000 feet board measure will be constructed. 

Only the sawmills in southern and central Norrland are connected 
with box factories and planing mills because the wood in the northern- 
most sections of Norrland is not exceptionally well suited for planing 
purposes and the marketing conditions are not so favorable in that 
part of the country. During the war the box-shook industry boomed 
and many new factories sprang up, supplying box material for the 
warring nations. 
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The complete layout of a modern mill, yards, docks, etc., is shown 
in figures 58, 59, and 60. 

Nowadays the making of plans for sawmills is left to engineering 
firms that make a specialty of this work, while formerly the sawmills 
were constructed in the less efficient way by contractors who did not 
always have the necessary knowledge of all the phases of the lumber 
industry. 

COST OF CONSTRUCTION, 


The cost of construction of a sawmill plant based on an annual 
production of 15,000,000 to 16,000,000 feet board measure (working 
one shift 57 hours per week) was as follows in 1918: 


Power plant fully equipped (engine, 500 horsepower).......-....------.---- $40, 000 
Mill and machinery (6 gang saws, 3 edgers, 2 resaws, and necessary small 
machines, such as trimmers, lath machinery, belts, transmission, including 


mill Consimiction)=. 18.5 fac tats sie tke ce ie ie 94, 000 
Thom pond re. Fe ye, og te pee ei ee oe has shee eee ee Se ee 13, 000 
Yard, equipped with rail system, cranes for piling, docks, trimming sheds, etc. 80, 000 
Workmen’s houses, office buildings, ete. t5.24.00.5 oe eee eee 94, 000 
Blectrice-hght plant..0. 2. 2.3505 2) See Oe 13, 000 
Roads; drama eters: Ai ote e re Sica Seu ieee a) 3 ey elena ine ant 11, 000 
Various:expenditures. oot cek . oe aa ewe or ee ee 16, 000 

Petar tecle & tt EQ Ss APOE SSIs RAE Roa SEE See ON ep 361, 000 


The total cost of the plant per 1,000 feet board measure capacity 
was thus about $22.90, or $60,300 per gang sawin 1918. The total 
cost of this plant in 1914 would have been $11.50 per 1,000 feet 
capacity, or $30,820 per gang saw. 


CREW. 


The crew of a Sawmill with an annual capacity of about 16,000,000 
feet board measure per year would be about as follows: 


Pond (6 men): 1 log scaler, 1 assistant log scaler, 2 boom men, 2 men on bull chain. 

Mill (62 men): 1 superintendent, 6 head sawyers, 6 assistant head sawyers, 3 edger- 
men, 3 assistant edgermen, 3 trimmers, 3 assistant trimmers, 2 sawyers of staves, 
2 assistant sawyers of staves, 2 trimmers of staves, 2 loaders of staves, 1 sawyer of other 
small dimensions, | assistant sawyer of other small dimensions, 1 trimmer of slabs, 
3 loaders of smali dimensions, 3 boys handling refuse, 2 graders, 2 assistant graders, 
1 oiler, 1 fireman, 1 engineer, | assistant engineer, 1 filer, 1 assistant filer, 1 clean-up 
man, 3 common laborers, 1 blacksmith, 1 assistant blacksmith, 1 carpenter, 2 watch- 
men, | tallyman. 

Yard (22 men): 1 superintendent, 1 assistant superintendent, 18 pilers, 1 engineer 
(locomotive), 1 switchman. 

Dock (4 trimming sheds, 43 men): 4 boys removing refuse, 5 men trimming and 
loading split wood, 4 boys branding lumber, 1 old man or 2 boys for piling staves (who 
may also be used when loading staves), 5 men cleaning up in yard, and common labor- 
ers pumping barges, etc., 8 men loading lumber or conveyors in yard, 2 assistant fore- 
men, 4 graders, 4 trimmers, 4 men in barges. 


Thus the total would be 133 employees, not including 4 men who 
operate log elevators during the winter. 
MILLS FOR CUTTING TIES. 


Some mills are especially constructed for cutting ties. Most of the 
ties exported from Sweden are for use in the mines in the United 
Kingdom. The mills are equipped with circular saws and are similar 
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FIG. 41—SORTING BASIN FOR LOGS. 


FIG. 42.—PILING LOGS ON LAND. 
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in construction to the edgers. In 10 hours about 1,200 to 1,600 six- 
foot ties may be produced by two men. 

The usual dimensions of ties cut in Sweden are as follows: 3 by 6 
inches; 2% by 5? inches; 24 by 5 inches; 23 by 43 inches. The lengths 
are 3, 34, 4, 44, 5, 53, and 6 feet. 

The saw must touch all four sides. It is required, however, that 
the ties must have at least 14 to 2 inches of sawn surface on the 
widest sides of the piece. 

The following table shows the number and dimensions of ties that 
are usually cut from logs of different top diameters: 


: Number] Dimen- : . Number | Dimen- 
Top diameters. of ties. sions. Top diameters. of ties. sions. 
Inches. .| — Inches. 
S-DRINGNES io. eee cess == 6 2 | 22 by 43. GE -/MNCHOS* aco fciacesces == 2] 3by 6. 
bee painehoess 46 224544. 5... - 2) 24 by 5. We (einchese: o fe. et as 58 3 | 22 by 48. 
G-G2 INCHES. oosste eee eae oe 2 | 2g by 53. 8-82 inches .\.----si22.--52--- 3 | 24 by 5. 


The refuse from the tie mills is cut into staves, box shooks, etc. 

According to Forester M. Nordquist, the cost of sawing ties of 
different sizes in 1916 was as follows in cents per 100 ties. These 
charges do not include trimming. 


x 3by 6 | 22 by 53 | 24 by 5 | 23 by 4& 

Lengths in feet. inches. | inches. | inches. | inches. 

Cents. Cents. Cents. Cents. 

(ee See Ge oo ae ae OE SO ROR eee 26.8 24.1 21.4 18 
Hye c= Set eed eo bees 4S eee eee eee ee a 26.8 24.1 21.4 18.8 
he ee ee ee es oe A RE Sa S/o clas ain mics a a's odes acleee 1 21.4 18.8 16.1 
A eee ee taran ees See Neate boa dcowe'ce swe 21.4 18.8 16.1 16.1 
en EE ey Sete Ri \cc'duic 2 nic mn awionjae en ESandis aie cee 21.4 18.8 16.1 13.4 
ee een cl caste oe ablcce dei ease csecdes 18.8 16.1 13.4 13.4 
BDSG es Sok 22 Joos: A SC CR eee 18.8 16.1 13.4 13.4 


GOVERNMENT-OPERATED MILLS. 


In the State forests, the Government operates 17 small mills. In 
1915, 227,233 logs, or 1,232,585 cubic feet, were sawn and the total 
production amounted to 40,493 cubic feet of railroad ties, 796,746 
cubic feet of lumber of different kinds, and 7,827 cubic feet of con- 
struction timber. The cost of production (sawmilling and yarding) 
was given at 3.9 cents per cubic foot. 

Of the total quantities of lumber produced at these mills, includ- 
ing old stock, the following quantities were sold: 


We eoemmmenieet of lUMbEr 2.2.22 ka tlt bol lel ee ee $162, 781 
Alva inenntemcemonrauroad tess... s/s cocks que bos citiges Soca. fe 8k see be 6, 184 
284, 903 cubic feet of wood for various purposes.........-.- css ein rida w AAAS She 10, 060 
70, 787 cubic feet of lumber for various purposes..........---------------- 13, 346 

Ir eeM tyr tore Ta ea RN ook LU 192, 371 


It is claimed that the Government has been able to make better 
profits by manufacturing its timber into lumber instead of selling the 
timber standing or cut into saw logs, and the question is now under 
consideration whether the Swedish Government should follow the 
example of the Finnish Government by engaging in the sawmill and 
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ae industry on a large scale in order to increase the profits derived 
rom the operation of the State forests. . 


POWER. 


Most of the mills in Sweden are operated by steam power gener- 
ated by sawmill waste. Modern steam engines operating with super- 
heated steam reduce the consumption of fuel 30 to 50 per cent from 
that of the older steam engines. In some districts the waste is too 
valuable to be used for fuel and the sawmills may burn coal and turn 
the waste into pulp or sawdust briquet, the latter being used for 
smelting ore. ‘The most modern plants are operated by electricity, 
every machine in the mill having an individual motor. The electric 
power is generated either from waterfalls or by burning: sawmill 
waste. It is the hope of the Swedish lumbermen in Norrland, in the 
future, to operate the sawmills by electricity. It is estimated that 
50,000 horsepower will be necessary for this purpose, and this could 
aad be obtained by utilizing the water power in the rivers of Norr- 
land. 

- Recently a few modern plants have installed plants generating gas 
(mono gas) from the sawmill refuse. It is claimed that about 50 per 
cent of the consumption of sawmill waste for fuel can be saved by this 
process, and in addition, valuable by-products are obtained, such as 
wood tar. The advantage of the ‘‘mono-gas system”’ is that dry and 
green wood are equally good as fuel. 

It is generally calculated that a steam engine of about 500 horse- 
power would require 1,700 to 1,800 cubic feet of sawdust and other 
refuse per shift of 10 hours. Most of the mills also operate electric- 
light plants. 


LOG PONDS. 


When the logs are towed from the log-sorting basin in the rivers 
to the mill, provisions are made for storing logs either in log ponds 
or on land. During the winter the water freezes and extraordinary 
Measures must be taken to store the lumber in such a way that it 
will be easily accessible. This may be done by piling the logs on 
land in huge piles, each containing one dimension, based on the 
top diameter, which work is done by log elevators having a capacity 
of 150 to 200 logs per hour; or the logs may be piled crosswise in 
13 to 15 tiers and stored under the ice. 

One system consists of drawing one tier of logs partly upon land, 
and then drawing the other tiers close onto the first tier so that 
about one-fourth of the log lengths protrude out of the water. 

The log ponds are divided into several pockets to separate pine 
logs from spruce logs and also to sort these logs according to top 
diameters and grades. Some mills sort the top-diameter dimensions 
on the half-inch, while closer utilization of the logs calls for sorting 
on the quarter inch. Short log lengths are sometimes separated in 
the ponds from standard log lengths and in the most efficiently 
operated mills the logs are also separated according to quality. 

It is very important to effect this sorting carefully, as there is a 
‘different sawing schedule for each of the categories named. 
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During the winter when the water freezes, either the logs must 
be hauled from the piles on land or an open canal may be made in 
the pond by exhaust water from the boiler. This system has the 
disadvantage that the facilities for sorting the logs before they are 
taken to the mills are at times unsatisfactory. In order to improve 
these conditions several mills in northern Sweden have hot ponds. 
These ponds are usually 110 to 134 feet wide and 175 to 350 feet 
long. The walls are constructed of 4-inch planks and during the 
summer the wall facing the mill is removed. It is estimated that 
by using this system of log ponds, the sawing capacity of the mills, 
during the wintertime, is increased about 10 per cent ‘and the logs 
may be sorted efficiently. In the ponds there are usually installed 
cross-cutting saws to buck the logs into suitable lengths, as some 
mills are taking logs in entire tree lengths from the forests. Logs 
defectively crosscut in the woods are also crosscut in the ponds before 
they are taken to the mill. 

Before the logs are pulled up the gangway to the mill they are 
carefully inspected by the scaler, who directs the logs to the proper 
gangsaw set for the cutting of each dimension and grade. 

During late years a very practical apparatus for transporting logs 
from ponds to mill has been inaugurated. Formerly several logs 
were bunched and hauled up the gangway on chains, but this system 
required a great deal of power. A new system has a gangway for 
each gang saw and the bull chain is. provided with steel carriers 
having an edge like a saw, whereby the logs are held firmly in place. 
The distance between these metal carriers varies from 5 to 52 feet. 
The logs are merely pushed onto the chains in the ponds and carried 
bf the gangway to the mill. When the logs are placed in front of 
the saw carriage, the top end touches a lever connected with the 
belt, which is shifted to the loose pulley, and the operation is thereby 
interrupted. As soon as the log is removed from the chain, the belt 
is transferred by a weight to the fixed pulley and the next log is 
hauled up. By means of the new system, the services of several 
men in the pond and on the log deck can be dispensed with. 


MILL CONSTRUCTION AND MACHINERY. 


The sawmills are built of wood; no steel mills are found in Sweden. 
Usually the sawing of lumber and the utilization of waste products 
are combined in one mill, but in some cases a special annex is con- - 
structed, adjacent to the sawmill, for sawing slabs, edgings, etc., 
into laths, broom handles, box shooks, and similar stock. ‘This latter 
system has many advantages, especially in the case of large opera- 
tions. Some of the larger sawmill companies operate two plants, 
one for pine and the other for spruce. 

The mills are usually constructed in two stories. In the basement, 
the foundation of the gang saws, conveyors for sawdust, and machines 
for cutting refuse into chips for pulp mills (hogs) are located. On 
the upper floor the sawmill machinery is installed. Most of the mills 
are built to cut logs up to 35 to 40 feet in length, but such log lengths 
are seldom sawed, the maximum being 27 to 30 feet. 

The Swedish sawmill machinery is believed to be superior to other 
types in accuracy of sawing and saving of material. Several large 
factories in Sweden turn out sawmill and planing-mill machinery 
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for both domestic and foreign markets. The principal feature about 
the Swedish machines is the excellent steel used in their manufacture, 
ies enables the machines to turn out carefully manufactured 
stock. 

Gangsaws are used by the Swedish standard mills, while circular 
saws are commonly found in the mills operated on a small scale. 

An American band saw was installed in one of the larger mills in 
Sweden a few years before the war, but this type was found im- 
practicable for Swedish conditions on account of the waste and the 
large percentage of miscuts. The Swedish logs are of too small 
dimensions to make the use of American band saws possible and 
the percentage of clears is insignificant, so that the band head saw 
is not suitable for this material. 

Many of the larger Swedish export mills are equipped with machin- 
ery of the Bolinders type, and a short description of these machines 
is given below because they are generally considered as standard in 
northern Europe. The principal features of these machines have 
been patented by the manufacturer. 

Part of the following information has been supplied by the manu- 
facturers, '. & C. G. ‘Bolinders, Mekaniska Verkstads A/B., Stock- 
holm, concerning the machines that they turn out: 


GANG SAWS. 


The gang saws used in Sweden are constructed 20, 24, 30, and 33 
inches in sash width. The bedplate is of heavy design and is con- 
structed so as to absorb vibration, insuring smooth running. The 
crank shaft is of the so-called ‘‘machined”’ type and the two webs of 
the crank are fitted with counterweights for Balencane the momentum 
of the saw-blade frame and connection rod, whereby shocks at either 
end of the stroke are avoided. 

The bearings are of the self-acting ring oiler type, lined with white 
metal. They are furnished with felt packing at each end to prevent 
the entrance of dust and: dirt. The bearings are brought as close to 
the crank as possible, which makes the machine reliable in operation. 
The flywheels are located one at each end of the shaft outside the 
bearings. The connecting rod is of strong construction, and the 
heads are so designed that the necessary adjustments may be made 
easily. The solid construction of the sash is one of the most impor- 
tant details of the gang saw. The capacity of the machine is de- 
pendent upon the feed mechanism. The 20 and 24 inch gangs are 
provided with continuous feed mechanism, which can be regulated 
while the machine is working. By a simple movement the operation 
can be instantly stopped or reversed, if necessary. The 30 and 33 
inch gangs, as a rule, are, fitted with an intermittent feed mechanism. 

The upper feed rollers, which are power driven, are self-setting 
without any assistance from the operator. This is due to the fact 
that the lowest position of the upper rollers is changeable and under 
the control of springs in a vertical direction. This position can be 
adjusted to the size of the log that is being sawn. For example, in 
the case of sawing a log 9 inches in top diameter, the lowest position 
of the upper feed roller is adjusted, so that the opening between the 
upper and lower feed rollers is 8} inches. As the log passes through 
the sash the top roller raises itself. When the log has passed through 
the sesh, the upper roller falls back without shock to its original posi- 
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tion 84 inches above the lower roller, ready to receive another 9-inch 
log. The upper roller works in a frame, which is pivoted to one side 
of the machine and can be swung clear readily, so that the sash be- 

comes easily accessible, which is an advantage when inserting or 
' changing blades. 

The crank pin is continuously lubricated through the crank shaft 
from the lubricator, and the guides from oil pumps are all mechani- 
cally driven. The loose pulley runs in ball bearings. 

The following table shows the specifications for the principal stand- 
ard sizes of gang saws in Sweden: 


Necessary| Driving pulleys. Bedplate. 
Width of [Length off evolu | praio 
saw sash. | stroke. ae e, | horse- 
* | power. |Diameter.| Face. | Length. | Width. 
b 
Inches. Inches. Inches. Inches. Inches. Inches. 
20 20 350 30 39 84 71 57 
24 20 325 30 39 84 71 57 
30 20 290 30 39 84 71 57 
33 20 275 30 39 84 71 57 


Larger types of gang saws, having sashes 36 and 42 inches wide, 
are also made in Sweden, but these gang saws are manufactured 
mainly for export, particularly to the Russian market. 

For each saw there are two pairs of log carriages, one pair in front 
of the saw and the other behind. While formerly the sawyer had to 
place the log in position on the carriage by lifting or rolling, this work 
is now handled by a foot lever (similar to ‘‘steam niggers’’ in American 
mills). The one front carriage is constructed so that the logs may 
easily be turned and placed into position on the carriage by a pair 
of claws operated by a handle. After the log has passed through the 
gang, the carriage is moved automatically back into position for the 
next log. Instead of using similar log carriages at the rear end of the 
saw, sometimes two steel arms running on rails under the roof are 
employed. 

The lumber is transferred over to the conveyors by a pair of steel 
arms operated by foot levers. By these improvements the heavy 
work in the sawmills is materially decreased, as the sawyers, practi- 
cally speaking, do not touch the logs or the lumber. 

The use of special gangs for sawing crooked logs is an example of 
Swedish thoroughness in effecting the largest possible saving in raw 
material. Instead of being crosscut into smaller log lengths, these 
logs can be sawed on the special gangs. The rail on which the 
carriage runs can be moved to either side of the gang, whereby 
crooked logs can be turned so that the saws cut parallel with the grain. 
Another system has a number of rollers, which can be turned at an 
angle to permit sawing to follow the bend of the log when passing 
through the gang. 

Some of the gang saws have been constructed for cutting two logs 
at a time; but this system has now been abandoned because the 
modern single gang saw is as effective as the double gang saw of the 
old type, and this double gang saw. required three operators, while 
the modern type requires only two. Furthermore, trouble is often 
experienced in sawing different log lengths at one time, and the 
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double gang saw also has a tendency to cut with less accuracy than | 
the single gang saw. 

The present types of gang saws represent an important improve- 
ment over gangs used 5 or 10 years ago. The speed of the new types 
has been increased about 77 per cent above the speed of former types. 
The present standard gangs turn out per hour on an average 48 logs 
less than 10 inches in top diameter, and of an average length of 18 
feet, while formerly only 27 logs per hour were sawn. ‘This estimate 
includes the time necessary for breakdowns, clearing and placing 
logs in position on the log carriages, etc. This increased capacity 
of the gang saws, therefore, will partly offset the heavy increase in 
wages paid to sawmill laborers at the present time. 
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Fic. 44.—Standahl’s saw blades (a) and ordinary saw blades (0). 


SAW BLADES. 


The saw blades used in the gang saws are made of the best Swedish 
steel. The thickness of the blades has constantly been reduced during 
the last few years, and the common type now used in the mills is 17, 
18, and 19, Birmingham wire gauge. To change from 14 to 17 B. W. 
G. means a saving in raw material of about 3 per cent. The filing is 
always done by special machinery. Lately an improved system of 
swaging has been instituted whereby the teeth are bent only at the 
point and slightly turned at the same time and not, as formerly, 
swaged from the base. By this procedure the kerf has been made 
considerably smaller. There are special machines for swaging the 
teeth in this way. Some mills use very thin saw blades, 20 and 21 
B. W. G. These blades have one row of bumps on each side of the 
blade close to the back of the blade, whereby the saw blade is given 
a conical shape, enabling the mills to use a smaller swaging and con- 
sequently entailing less waste. It is claimed, however, that the 
speed of sawing is somewhat decreased and the use of these blades 
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is dependent upon. whether the value of the saving in raw material 

and in waste will offset the increased cost of labor. (See fig. 48.) 
The following table shows the allowance for swaging and kerf for 

saw blades of various thicknesses, according to the Birmingham wire 


gauge: 


No. Thickness of blade. Swaging. | Kerf. ||No. Thickness of blade. Swaging.| Kerf. 


Inch. Inch. Inch. Inch. Inch. Inch. 
6) (ORZ03 cashes ter sate The 2. OEQe2s reese ee ere le tues 0.097 
a SUPE see eS oes - 239 || 18 SO4G poe ae Sk chistes cost 0.039 - 088 
8 pease terete cs a6 224 || 19 (ee er one cre ca/se ets Y OSL 
9 a ae Se eae ee eee . 207 |} 20 NOS Dec ee Ae a tGielgaeie 074 
NOW) tev Seee ee Si a8 ee oo oe5c - 193 |} 21 AUSPAS Sat Fe Ee aS So ee ee \ 030 { - 062 
ll BARA cere ct i Ia is Bam sm 0.959 Pali? e? Sal Pe ee a he ee 5 058 
12 Oban Ae GS Bee ee - 168 
13 Maes ete aaiewas se a3 . 154 
14 WS ree ee ois sates cesta . 142 
15 Plea ae Oe ee ee -131 
16 Bis Benen teas oa ners ae 124 


Circular saws are never used for cutting ordinary logs in standard 
Swedish mills, because they do not turn out lumber sufficiently 
accurate in manufacture to meet the requirements of foreign cus- 
tomers. The standard mills use circular saws only for cutting small 


timber. 
EDGERS. 


It is generally figured that one edger is sufficient to take care of the 
output of two gang saws when a rational system of sawing is applied 
oe through the gang saw twice logs 7 inches and more in top 

lameter). 

Three principal types of edgers are used in the Swedish mills. The 
largest size is used especially for edging small timbers and heavy 
construction materials. This type will edge lumber 2 to 204 inches 
in width and up to 8 inches in thickness. The medium-sized edger 
is the standard type in all larger mills. It will size lumber 2 to 14 
inches in width and up to 6 inches in thickness. A smaller type is 
used in the smaller mills and will edge lumber 2 to 12 inches in width 
and up to 4 inches in thickness. There are also various types for 
edging staves and other small-dimension lumber, which are con- 
structed along the lines of the edgers described. 

The following table shows various items connected with the opera- 
tion of the large, medium-sized, and small edgers: 


Medium- 
Items. Large. onde Small. 

Distance between centers of feed rollers........-..-..------- inches. . 494 474 403 
Lah vorpieteclt 26) A eee eee seer linear feet per minute..| 200-230 200-230 165-200 
BINEOG GL AlWOIes sees ne. code wcatdccn' ence revolutions per minute. . 1,800 1,800 1,800 
Pulley: 

IPRS Sete eso. Sodas ico mucin canee ste cies nas oe Eaeesine inches. . 144 144 124 

ee eceas oo SoG cis cciune ewan bele'ssc ces cceed eee dort. 93 9% rey 
Saw: _ 

ERO ech fae cca. back wmades dese caacieebeacact dgsee: 37. 2548 2134 

(UP IOIE RE aR oe one eecins cee valnsinteessteastaccane sos dose. 3 3g 3 

Meee De Py = ht k 5.5... .|J \gecisbesasenies tamaeoonbmees riko sae a 3 4 
Pinsioleaistance from Center. «<< 20s. sae -se--ssee-ese ene Gves'2 225 235 2 


Approximate power required..............-..-- brake horsepower Ts: 25 20 15 
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A special feature with the more recent types of Swedish edgers is 
that the feed rollers are raised automatically at the moment they are 
brought in contact with the inserted lumber without the intervention 
of the operator. The lumber is driven toward the machine by a 
special feed mechanism. ‘The edger is also provided with a reversing 
mechanism and the saw arbor runs in a double row of ball bearings. 
The adjustable saws are moved by a lever and the edgers are set with’ 
a. simple device in order to give the lumber the required increase of 
width to provide for the shrinkage during the process of drying. 


RIP SAW FOR SMALL-DIMENSION LUMBER. 


The rip saw is fed by means of a small toothed wheel under the 
table, with its teeth projecting above the surface of the table. Owing 
to the construction of this feed wheel, the edging is pressed against 
the guide plate at the same time that it is moved forward. Above 
the table there is an upper feed wheel pivoted to a support and 
capable of raising or lowering itself to accommodate the lumber. 
The following are the specifications for this rip saw: 


Feed, 230 lineal feet per minute. 

Revolutions of spindle, 1,800 per minute. 
Dimensions of spindle pulley, 8 by 5} inches. 
Diameter of saw blade, 153 inches. 

Diameter of center hole in saw blade, 24 inches. 
Power required, 7 to 8 horsepower. 


HORIZONTAL BALANCED CROSSCUT SAWS. a 


The horizontal balanced crosscut saw is intended for crosscutting 
timber, lumber, and sawmill waste, and is made in three sizes. The 
saw spindle is journaled in a strong frame, which is balanced by 
means of a weight and which can be raised or lowered by either a 
hand or afoot lever. The driving belt of the saw spindle is tightened 
by a very simple arrangement, for which reason a belt woven in one 

1ece can be used. 

The following table shows the specifications for crosscut saws of 
the three sizes: 


‘ | Medium- 

Items. Large. Me SS Small. 
Diameter of saw... -- b@essossc¢ Poujsca-ceceech seats inches. . 39 28 20 
Bedplate length’and width._...-:22---..--/-5-------<-« do....} 544 by 22 483 by 22 421 by 17 
Electric MOLOL DOWEL etarise min ele esteem ici horsepower. . 74 63 4 
BGC ivi. ets ic catesnie ee ee ettwice berms revolutions per minute. . 1,000 1,375 1,800 


TRIMMER FOR BOX SHOOKS, STAVES, ETC. 


The trimmer for box shooks, staves, etc., is generally provided 
with two or three circular saws. The two outer saw blades can easily 
be set to cut for various lengths. 
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The specifications are as follows: 


Items, y No. 1. No. 2. 
Nim ber-Of saw" DlAdes Le cemsaaeee nse aticec cece case n ek ne oe e ae soca eh 3 2 
Cutting capacityec, eo sseees sees ss. BOD tae oo BE ee ican inches. .| 1 by 12-44 by 44 | 1 by 12-43 by 43 
Maron i Midian OLOn Qn GAWS Sct ames ce nse ne ae don..: 18 18 
Diameter of center: hole of saw ~~... 2....----222-8:--tececsnecs dos.=: 23 24 
Diameter of pinhHOleonsawse= soo - Se =. te oes es beeen sees doxss: 4 g 
Distance of pin‘holeitrom: centers ....-..- 04-52-52... .2-e-cecee<c. do =. 13 13 
Maximum distance between outer Saws...........-....-------- do: =: 55 48 
Minimum distance between outer blades. .........--.....----- doz. 193 93 
Revolutions of saw spindle per minute... -.........-0..5-es-+--------s 1, 800 1,800 
Driving pulley: 
Diamiotegeree erase sans. s05- tes che EE ee CS ook inches. . 63 6z 
ED he tah ae, eae gine in, ial A iee, Sinns, Segerr ns 8 Aare do. -o. 4 34 
EVO WH TOMS MOGEEDEILG . - . .£ syactrecteet= Aarts aaa seems meeeeines 1,800 1,800 


MECHANICAL DEVICES FOR HANDLING LUMBER IN MILLS. 


Formerly, when labor was comparatively cheap, not much atten- 
tion was given to saving labor in the mills. During the last 10 years, 
however, the labor problem has steadily grown and at present the 
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Fig. 45.—Plan of Swedish sawmill, box factory, and dry kiln. 1, log pond; 2, sawmill; 3, power plant; 4, 
dry kiln; 4, box factory; 6, sorting table. 


prices paid for labor in the Swedish mills are very high. Lately, 
therefore, the mills have endeavored to decrease the expense of 
handling lumber by installing various labor-saving devices. Among 
these the automatic conveyors are of main importance. 

The lumber is transported from one machine to another on live 
rollers, and slabs and edgings are transported in a similar way on 
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belts. In order to prevent accumulation of sawmill waste in the 
mill the belts for carrying refuse are generally installed on the lower 
floor of the mill and the refuse is dumped on these belts through 
openings in the upper floor. In some mills refuse is also transported 
on carriages running on a rail suspended from the roof. 
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Fig. 46.—Plan of Swedish sawmill, yard, and docks. 1, sawmill; 2, car transfer; 3, yard; 4, trimming sheds; 
5, barges; 6, conveyors. 


The Swedish mills endeavor to have the lumber pass one way and 
to avoid transportation sidewise as much as possible. 


SAWING. 


As an average result of the sawing of standard logs in Sweden, the 
following example is given, the percentages being expressed in rela- 
tion to the cubical contents of the logs based on top measurements: 
Planks, battens, and boards (trimmed stock), 70 per cent; sawdust, 
8 per cent; shrinkage during drying, 4 to 5 per cent; slabs, edgings, 
etc., 12 per cent; mull ends, 6 per cent. 

It is evident that the sawing results depend to a great extent 
on whether the mills pass the logs once or twice through the gang 
saws. 

Practically the only part of the log that may be termed waste is 
the shrinkage. The Swedish sawmill industry, therefore, may be 
compared favorably with the packing industry in the United States, 
in which the only thin saniee is the squeal of the pig. 

The quality of the Swedish lumber may not be so aN as that of 
some of the softwoods of the United States, but the Swedish lumber- 
men endeavor to make their profits on the utilization of the logs and 
do not sacrifice quantity in order to produce quality. For Swedish 
conditions, this is the only sensible method of operation, and vag by 
adhering to this policy can the Swedish lumbermen expect to hold 
the present firm position in the world markets. 

The smaller mills of the portable type do not offer anything of inter- 
est, because the logs are sawn in a He hazard way and the waste is 
often as large as 20 to 25 per cent. ese operations, therefore, will 
not be considered in this report. 
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Spruce logs are sawn the year round, but pine logs are not sawn 
during the summer months, because pine is more liable to discolor 
during the summer. The sawing is effected according to special 
schedules, and each gang saw is adjusted to cut only one log dimension 
at atime. Tor instance, one gang may cut 6-inch logs for one week 
and 64-inch logs the following week. 

Before the sawing season starts the mills generally run three or 
four weeks on trial. During this period the contents of each log 
sawn is carefully estimated and also the quantity of lumber and 
waste produced from each log. A record is kept of each log and the 
sawing schedules used in each case in order to ascertain which sched- 
ules would give the best results, both in the output of lumber and in 
the manufacture of the sizes for which the best prices are obtained. 
Several mills in the same district sometimes cooperate in these trials, 
thereby reducing the cost of this operation and arriving at better 
conclusions than if each mill had operated independently. 

The principle of rational sawing is to have as much lumber pro- 
duced in the gang saws as possible, so that only a small percentage 
of the log has to be sawn on the smaller machines into laths, broom 
handles, staves, etc., because the sawing of this stock entails a cost 
250 to 300 per cent higher than the gang sawing of lumber. The 
waste also is disproportionately large. 

The number of logs required to cut 1,000 feet board measure of 
lumber varies a great deal. In special cases only 7 logs may be re- 
quired, and in other extreme cases 30 to 35 logs. The usual number 
is 20 to 22 logs. On an average, standard mills require 118 to 120 
cubic feet of raw material, based on top measurement of the logs, to 
produce 1,000 feet board measure of faniber (planks, battens, and 
boards). 

There are people in Sweden who have devoted years to the study 
of sawing schedules, and many valuable tables are published that are 
of material assistance to the Swedish sawmill operators in selecting 
the most suitable sawing schedule for their logs. Not all the mills 
are equally careful in the utilization of the raw material. The most 
efficiently operated mills based their sawing schedules on the following 
factors: 

(1) Top diameter of logs and shape of logs.—The logs are separated 
into different categories, based on each half inch or quarter inch of 
top diameter. This is for the purpose of obtaining the widest pos- 
sible stock of each log with thé least possible waste. 

Furthermore, differentiation is often made in the sawing schedules 
between round and oval logs. (It is estimated that at least 80 to 
85 per cent of all logs are oval.) For instance, to cut 3 by 9 inches, 
which is one of the principal stock dimensions, the log must be at 
least 9% inches in top diameter if round and 10 inches if oval. By 
sorting the logs on the one-fourth-inch aoe diameter, it is possible to 
obtain a larger quantity of lumber than by sorting on the one-half 
inch. 

In the case of oval logs two different schedules are applied. If 
the logs are free from shakes, the schedule is based on sawing the 
logs in such a way that the largest top diameter of the logs is sawed 
parallel with the saw blade; in this way the widest stock is obtained. 
On the other hand, if the log has shakes or splits radiating from the 
center of the logs in the direction of the smallest diameter, the logs 
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must be sawn in such a way that the saw blades cut parallel with the 
shakes. The top diameter upon which the sawing schedules are 
based in this case is therefore smaller than in the former case, and 
lumber of smaller widths is produced. For instance, perfect oval 
logs 74 inches in minimum top diameter can produce lumber 24 by 
7 inches; but if the logs are shaky, 7 inches in minimum top diam- 
etér is necessary to produce the same size of lumber. 

(2) Quality.—The sawing schedules often contain special instruc- 
tions in regard to the sawing of the different qualities of logs and 
these schedules are made to conform to the grading stipulations. If, 


aro ei 


Fig. 50.—Sawing system passing logs once through the gang saw (top diameter, 12 inches). 


for instance, logs that yield only cull lumber are sawed practically 
square-edged, it is evident that a serious loss of material will be the 
consequence, as cull lumber admits of a large amount of wane. The 
following example illustrates this point. In order to obtain a piece 
3 by 9 inches, of first quality, the top diameter of the log must not 
be smaller than 124 inches, while the same dimension of third quality 
may be pees from logs 12 inches in top diameter and fourth 
quality from logs 11? inches in top diameter. 

(3) Lengths.—Short lengths may be sawn on a different schedule 
from standard lengths on account of the difference in taper. 
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It is seen that the log scaler has an important position, and that 
carelessness in his work may cause heavy losses to the mill. 

Two different methods of sawing are used in most of the Swedish 
mills working on an efficient basis: (a) Passing logs once through 
the gang saw and (b) passing logs twice through the gang saw. 

The former system involves a lower labor cost, but each piece of 
lumber must be edged separately in the edger. This is used only for 


small logs 44 to 7 inches in top diameter. Logs of larger top diame- 


ter are usually passed through the gang twice. By this system the 


Fic. 51.—Sawing system passing logs twice through the gang saw (top diameter, 12 inches). 


first gang slabs two or three boards on two sides of the log. The log 
is then turned over 90 degrees and passed through the next gang, 
located immediately in front of the first gang, and the lumber is cut 
to the required dimension. The lumber produced by this method is 
almost square-edged and only a small percentage of it passes through 
the edger. Much material can be saved by the latter method, 
because the edging of the lumber is done by the first sawing in the 
gang and not in the edger. Thus waney boards are obtained, which 
have a higher market value than edgings. The material utilized is 
about 10 per cent more than by the first method, but the cost of 
sawing is considerably higher, because it requires about 75 per cent 
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more time to pass the logs twice through the gang saw. In addition, 
the average length of the lumber sawn by passing the logs twice 
through the gang is materially increased. 

It is a matter of easy calculation to the Swedish mill operators to 
decide which method pays the best in each case. The cost of labor 
may be high but the imcreased saving of material amply offsets the 
extra expenditure for the more careful sawing system. Many mills 
in Sweden therefore base their entire production on passing all logs 
twice through the gangs. The system has its drawbacks, however, 
because the amount of wane can not be regulated easily, as practi- 
cally all the lumber is sawn square-edged, except the sap boards. 
This method, therefore, is not profitable in cutting low-grade logs. 

The following sawing schedule, procured from a Swedish authority 
on the subject, shows the dimensions and the cubical contents of 
lumber obtained from a log 18 feet long and 12 inches in diameter, 
containing 14.14 cubic feet: When the log is passed once through 
the gang saw, the dimensions obtained are five-eighths of an inch 
by 4 inches, 1 by 6 inches, 4 by 9 inches, 4 by 9 inches, 1 by 6 inches, 
and five-eighths of an inch by 4 inches, the aggregate cubical 
contents of which is 11.13 cubic feet, not trimmed, or 9.46 cubic feet, 
trimmed; when the log is passed twice through the gang saw, the 
dimensions obtained from the first gang are five-eighths inch waney 
board, 1 by 5 inches, 1 by 5 inches, and five-eighths inch waney 
board, and from the second gang, five-eighths inch waney board, 1 
by 5 inches, 1} by 8 inches, 3 by 9 inches, 3 by 9 inches, 14 by 8 
inches, 1 by 5 inches, and five-eighths inch waney board, the aggre- 
gate cubical contents of which is 11.44 cubic feet, not trimmed, or 
10.64 cubic feet, trimmed. 

The difference in the cubical contents of the lumber produced by 
these two systems may be still greater in some cases. 

The sawing of odd sizes on special orders requires unusual skill on 
the part of the sawyer because salable lumber must be produced 
from the rest of the log; otherwise the mill finds itself with many 
other odd dimensions, for which there is no market. Comparatively 
few mills make a profit on sawing odd dimensions unless they special- 
ize init. This is especially true at the present time, with the high 
cost of labor, because the sawing of such stock involves extra expend- 
itures, which in many cases are not offset by the extra prices paid. 

In selecting the sawing schedule, attention is usually paid to hav- 
ing the center of the logs cut by the saw blade, except in the case of 
scantlings, which are usually cut from top logs. Otherwise, the 
lumber is liable to become shaky while drying. Many mills, however, 
contend that it is not necessary to have the center cut by the saw 
blades if the lumber is properly piled and seasoned. 

A Swedish authority on sawing schedules (O. Ericson) has issued 
a table showing the different top diameters of saw logs, accompan- 
ied by a set of patterns representing the usual stock sizes of lumber 
for export. By this system, called ‘the Ericson system,” the mill 
operators can easily prepare their own sawing schedules and find 
out in advance how to saw the logs in the most profitable way with- 
out waste by trial sawing, etc. This system is of special value in cut- 
ting odd sizes. Itis used throughout Sweden and also in Finland and 
Norway. 
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Fie .52.—Sawing schedules for logs 103 and 9 inches in top diameter. The inner circle represents the top 
circumference and the outer circle the butt circumference of the log. 
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Crooked logs are sawn on special gang saws, such as were previously 
described. The bend of the logs generally must not exceed 4 inches 
on an average standard log of 18 feet; i. e., the deviation of the log. 
axis from a straight line must not exceed 4 inches. Lumber from 
such logs is piled with the bend up so that only the ends of the pieces 
touch the underlying lumber. By the weight of the lumber piled on 
top, it is claimed that the crook disappears by the time the lumber is 
sufficiently dried for shipping. 

Complaints have been heard from time to time from customers 
abroad in regard to such lumber, but these complaints may be due to 
the defective piling system used; opinion on this point differs con- 
siderably among Swedish mill owners. There is no question that 
the saving in material by sawing crooked logs on special gangs is 
considerable; it may be, in some cases, as high as 40 to 50 per cent, 
it is claimed. 

Furthermore, the average length of the lumber is materially in- 
creased because mills not having special gangs for sawing crooked 
logs must crosscut the crooked logs and produce short lumber. 
Crooked logs sawn on ordinary gang saws produce a larger percentage 
of mill ends than those sawn on special gangs. 

The lumber is cut to English measurements in thickness and 
width; the sawing according to other measurements is so rare that it 
may be left out of consideration. It must be noticed, however, that 
it is easy for the Swedish gang saws to be adjusted to cut to any 
measurement; but the handling of lumber cut to many different 
standards would cost the mills a great deal of extra trouble and this 
is why such cutting is rare. 

In all sawing schedules adequate allowance is made for shrinkage, 
but this allowance varies a great deal in the different parts of the 
country, depending upon the climatic conditions, the character of the 
logs, the rate of growth, and whether or not the logs are floated. 
It is therefore almost impossible to give any general rule to cover the 
sawing schedules in all parts of Sweden. It is generally held that the 
gang saws are set to cut to Norwegian inches and that the lumber will 
dry out to English inches. (Norwegian inches are about 3 per cent 
larger than English inches.) 

The following figures, prepared by Forester W. Ekman, show the 
customary allowances for shrinkage that are made in sawing lumber: 
2 and ? inch thickness—Z-inch excess; 1 and 1} inch thickness— 
@:inch excess; 14-mch thickness— ,-inch excess; 2 and 24 inch 
thickness—,-inch excess; 3 and 4 inch thickness— inch excess; 
4 and 44 inch width— inch excess; 5 and 5} inch width—19-inch 
excess; 6 and 7 inch width—+13-inch excess; 8, 9, and 10 inch width— 
44-inch excess; 11 and 12 inch width—1$-inch excess. 

The lumber is passed from the gang saw to the edger on conveyors. 


EDGING, SORTING, AND TRANSPORTATION. 


The edgerman is one of the most important operators in the mill. 
He must know the grades and the wane permissible in the different 
grades and how to produce the maximum width in each piece of 
lumber, taking into consideration what dimensions are in demand 
and how to obtain them without sacrificing the width of the balance 
of the stock. It is easy to understand the importance of having a 
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capable edgerman when it is considered that the difference in price 
per 1,000 feet board measure between 9-inch and 11-inch stock is at 
resent $10 to $12. By careless edging thousands of dollars may be 
ost, and many mills contend that the edgerman to a great extent 
decides the profit which the mill is making. 

The lumber is generally edged on the half inch, starting from 3 
inches and going up to 7 inches. For wider stock the lumber is 
usually edged on odd and even inches. The edging of two pieces at 
one time is never seen in standard mills because each piece of lumber 
must have the edgerman’s individual attention, even if it requires 
a little longer time to do the work in this way. Stock destined for 
planing purposes is given an unusually large amount of wane. The 
reason for this will be given in a later chapter. It can not be too 
strongly emphasized in connection with Swedish sawmilling that 
careful utilization of the raw material is given the first attention and 
that speed is secondary. The careful edging of the lumber in Sweden 
is striking compared with the practice in many other wood-producing 
countries. Swedish lumbermen who have visited other countries 
often comment unfavorably upon the practices, for instance, in 
Austria, where the edging is left to the cheaper class of labor and 
usually to women, who are not physically qualified for the work. 

The lumber coming from the edger may be roughly trimmed in the 
mill on balanced circular saws, but only in cases where the ends are 
extremely rough. The exact trimming of the stock is not effected 
until the time when shipment is made. 

From the edger the lumber is transported on belts or live rollers to 
the sorting plant located immediately outside of the mill. In this 
sorting plant the lumber is roughly separated into the principal grades 
and sizes. In the most up-to-date plants the lumber is transferred 
to the various sorting tables by a system of switches operated from 
the mill, which reduce the handling to a minimum. The sorting 
plant is built on the same level as the upper sawmill floor and the lum- 
ber is lowered on chutes to cars immediately below each sorting table. 
These cars are then transported te the yard either by electric engines 
or by horses. 

The transportation question in the mill has not always been handled 
in the same efficient way as at present and many old sawmills experi- 
ence considerable trouble in having the mills modernized in this 
respect. 

: DIMENSIONS. 


Each mill has usually one or several customers abroad demanding 
special stock, but certain sizes are cut by nearly all the mills, such as 
3 by 9 inches, 24 by 7 inches, 1 by 4 inches. The following are the 
dimensions of pine and spruce for export that are most in demand 
and are considered as stock sizes: 4 by 11 and 9 inches; 3 by 11, 9, 
8, 7, 6, 44, and 4 inches; 24 by 11, 9, 8, 7, 64, and 6 inches (24 by 9 
and by 8 inches being spruce only); 2 by 11, 9, 8, 7, 64, 6, 54, 5, 44, 
and 4 inches; 14 by 11, 9, 8, 7, 6, 5, 44, and 4 inches; 14 by 11, 9, 8, 
7, 64, 6, 54, 5, 44, and 4 inches; 1 by 11, 9, 8, 7, 64, 6, 54, 5, 44, 4, 34, 
and 3 inches. 

Other dimensions usually produced are the following: 4 by 8, 7, 
64, 6, 5, and 4 inches; 3 by 64, 54, 5, and 3 inches; 24 by 54 and 5 
inches; 2 by 34 and 3 inches; 14 by 54, 34, and 3 inches; 14 by 34 
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and 3 inches; % by 7, 64 6, 54, 5, 44, 4, 34, and 3 inches (all §-inch 
sizes for spruce only); ¢ by 7, 64, 6, 54, 5, 44, 4, 34, and 3 inches; 
8 by 7, 64, 6, 54, 5, 44, 4, 34, and 3 inches. 

In addition to these dimensions, there may be many others, such 
as, for instance, 12-inch stock, but not many mills can cut 12-inch 
lumber because their logs are too small. : 

The demand ‘from one year to another may vary considerably. 
It depends upon the demand in the different countries and the ability 
of other competing countries to.furnish the material. Russia, for 
example, furnishes a large percentage of Hurope’s demand for planks 
and when this country was unable to make deliveries, the importers 
turned to Sweden and other north European countries to supply 
this commodity. Some markets may demand large quantities of 
planks (for instance, the British colonial markets), while other coun- 
tries, such as Germany, specify boards and battens. The stock kept 
on hand depends upon the markets to which a mill caters. It is 
also very important that the sales manager of the mill ascertain in 
advance of each cutting season what.dimensions would be most in 
demand in order to adjust the cutting in the mill. There is, therefore, 
nothing haphazard about the Swedish cutting for stock. 

There are a larger number of dimensions of pine than of spruce. 
Ten-inch stock is generally not much in demand, except in a few 
markets, while 11 inches and 9 inches are stock sizes. The mills’ 
ability to cut 9-inch and 11-inch stock is somewhat limited by the 
small log dimensions: Usually the quantity of 11-inch stock does 
not exceed 3 to 5 per cent in most of the mills. Before the war there 
was a growing demand in Sweden for seven-eighth-inch and nine- 
eighth-inch boards, and many mills included these in their regular 
stock lists. Limited quantities of one-half-inch boards may also be 
cut at times. Most of the mills carry three-fourth-inch and five- 
eighth-inch boards in stock. 

The following schedule is representative for some of the larger 
export mills in Norrland, showing the percentages of the different 
widths of lumber produced: 


Widths. Pine. Spruce. Widths. Pine. Spruce. 
Per cent.| Per cent. Per cent. | Per cent. 
9inches and wider............ 19 02 Sean GO INCHOS: Jes sceecces cece 17 27 
RVEVO NGS .- - Sr 12 81 4and 4incheseies sees cbse 16 26 
UPAR C UGS MEIER cai Sars wn ace aise 17 12 
6handigimches!. 2... 2.222224 19 15 Totals: soot sa 82 100 100 


In other parts of the country the percentage of wide stock is much 
smaller. 

Swedish lumber for export is divided into the following categories: 
Planks—2 inches in minimum thickness and 84 inches in minimum 
width; battens—2 inches in minimum thickness and 6 to 84 inches 
in width; scantlings—2 inches in minimum thickness and less than 
6 inches in width; boards—less than 2 inches in thickness and 6 inches 
or more in width; narrow boards—less than 2 inches in thickness and 
less than 6 inches in width. The Swedish mills usually produce 
approximately the following percentages of each category: Planks, 
17 per cent; battens, 20; scantlings, 10; boards, 25; narrow boards, 28. 
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The quantity of small dimensions of lumber, such as staves, broom 
handles, and similar stock, usually does not exceed 20 per cent of 
the total quantity produced and in many cases it is only 8 to 12 per 
cent. 

Planks are sometimes resawn in the mills into several thicknesses, 
leaving about 6 inches at the end of the plank which is not cut by the 
resaw. This stock is sometimes shipped to certain markets in Africa, 
as it is claimed that the duty on lumber is based on the number of 
pieces and by cutting the stock in this way the duty is only paid on 
one piece. This procedure, however, is not very often followed. 

On account of the small dimensions of the logs, practically no rift 
(vertical) grain is produced. Heart specifications are filled by only 
a few mills, mainly for railroad and ship material; but the output of 
this commodity is so limited that it may almost be left out of con- 
sideration. Most of the mills do not attempt to cut such stock. 


SPECIAL PRODUCTS. 
PAVING BLOCKS. 


From only one district in Sweden is paving-block material being 
supplied. Swedish pine is usually too soft to make an entirely 
satisfactory paving block, but the district of Norrkoping, immediately 
south of Stockholm, has made a specialty of it. Planks 3 by 9 inches 
and 3 by 8 inches are used for this purpose abroad, but blocks are 
seldom manufactured in Sweden. 

There is no doubt that material obtained from the district of Norr- 
koping would give a fairly satisfactory paving material and could 
be successfully introduced in many countries if the exporters from 
this district were willing to make the necessary effort to push this 
article. In several cities in Sweden such paving material has been 
found suitable, and there is no reason why it should not obtain as 
good a result in foreign markets. The Norrkoping paving-block 
material is denser than the Pinus maritima of southwestern France, 
which is used extensively for paving blocks in southwestern Europe. 


SHORT LUMBER. 


Short lumber is considered stock in lengths of 6, 7, and 8 feet. 
Of this stock there is never an excessive quantity in Sweden of 
which the mills can not dispose. The proportion of short lengths 
seldom exceeds 7 per cent for ordinary stock, but it may be as high 
as 20 to 22 per cent for narrow sap boards. As these boards are 
generally f ties clear, however, they nearly always find a good market. 
In all ordinary contracts for export, there is a clause to the effect 
that 3 to 5 per cent of short lengths must be included in each cargo 
at a certain reduction in price. In this way the Swedish exporters 
have been enabled to dispose of most of their short lumber, and 
whatever excess quantity is found on hand may be utilized for other 
purposes. 

STAVES. 


Staves are manufactured into various sizes, according to the use 
and destination. This stock is generally cut for cement and herrin 
containers which are made of both pine and spruce. The usua 
dimensions of staves are as follows: One-half inch thick, 3 to 7 inches 
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wide (small quantity, 2 inches), 24, 26, 28, 29, and 32 inches long, and 
heading 17 to 18 inches long. Sometimes they are nine-sixteenths 
inch thick, 24 inches long, and 24 to 4 inches wide or five-eighths inch 
thick, 304 inches long, and 24 to4inches wide. Thestaves are always 
cut square-edged and must be of good, sound quality. 


BROOM HANDLES. 


Broom-handle stock is cut of both pine and spruce, 1 by 1 inch and 
1, 1.25, 1.40 to 24 meters (1 meter =3.28 feet); 14 by 14 inches and 
i, 1.25, 1.40 to 24 meters. In Sweden broom handles for export 
generally are not turned but are shipped in squares, because these 
broom handles would require expensive packing boxes, and the prices 
are so low that it eon not pay the Swedish exporters to turn 
out this stock: 


LATH. 


Lath is manufactured from both pine and spruce in the following 
dimensions: 14 by 14 inches, 14 by =3; inches, 1 by 14 inches, 1 by 43 
inch, etc., in lengths of 24, 3, 34, 4, 44, and 5 feet. The lath must 
be free from knots and accurately sawn. 


CHARCOAL. 


Charcoal is an important product in Sweden; at least 10 per cent 
of all wood cut is manufactured into this commodity. The value 
of the charcoal produced in 1913 was approximately $7,500,000, but 
this figure includes charcoal made in the woods, at the sawmills, and 
in special plants. During the war the price for charcoal increased 
about 300 to 400 per cent above the pre-war figures and this caused 
many mills to increase their production of this commodity. Even 
old buildings were torn down to be converted into charcoal. In the 
future it is believed that the charcoal industry will somewhat 
decline, as the electric smelting of ore will probably be further devel- 
oped. 

UTILIZATION OF SAWMILL WASTE. 


Even in the most efficiently operated mills, there is always a 
considerable percentage of slabs, edgings, etc., and without close 
utilization of this refuse it is not possible for the sawmills to operate 
at a profit. A variety of small-dimension lumber can be cut from 
such waste material. Among the principal kinds are staves, box 
shooks, broom handles, laths, and molding stock. In some plants 
special mills adjoining the sawmills have been constructed for cutting 
shits stock. Outside of the mill, charcoal plants are frequently 
constructed for the utilization of slabs and edgings that would not 
be suitable as raw material for small-dimension lumber. 

Waste that is not suitable for other purposes is often chipped in 
logs to make raw material for the pulp mills, or it may be trimmed to 
standard lengths for firewood. Some mills have automatic trimmers 
for this purpose. 

During normal times coal costs about $4.50 to $5 per ton, but its 
price increased during the war to about $65 to $80 per ton. Evidently 
the value of the sawmill refuse would show a corresponding increase. 

It is calculated that about 430 cubic feet of sawmill refuse (edgings, 
etc.) is equal to 1 ton of coal and that about 650 cubic feet of sawdust 
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will give the same equivalent. If the price of coal is $4.08 per ton the 
value of the sawmill refuse would be approximately $1.03 per ton. 
If the price of coal is $8 per ton, the value of the refuse would be 
$1.60 per ton. If the price of coal is $13.50, the value of refuse would 
be approximately $3.50 per ton, and so on. The value of refuse is 
calculated net; that is to say, due allowance is made for the trans- 
portation from mill to power plant and extra expenses in the handling 
of refuse in firing. 

The price of sawmill refuse cut into chips for pulp making varied 
considerably in price before the war, but as a rule it was 6 cents to 
8 cents per cubic yard in 1913. In 1918 as much as $1.65 per cubic 
yard was paid for this material. 

In Goteborg, the price for mill ends used for fuel in that city was 
higher than in any other part of the country; in 1918 as much as 
$4 per cubic yard was paid for this material. 

In some plants sawdust is compressed into briquets on special 
machines, using wash waste from the pulp mills as a binder. The 
moisture content of these briquets is about 15 per cent. 

Sawdust may also be ground into wood flour, used in the manufac- 
ture of various articles, including gramophone records and linoleum. 
Sweden’s best market for wood flour (usually made of spruce) is the 
United States. Exports of this product to the United States have 
been increasing rapidly and amounted to more than 6,000,000 pounds, 
valued at $32,000, in 1916. 

In passing through a standard Swedish mill one is struck by the 
absence of rubbish. The present generation has not seen any refuse 
burners in Sweden. 


SEASONING. 
AIR-DRYING. 


Most of the standard mills in Sweden have extensive yards and 
their system of seasoning has a world-wide reputation. The size of 
a Swedish yard may differ considerably according to locality. In 
the north the yards must be capable of storing a larger percentage 
of the annual production than the mills in the southern sections of 
Sweden. While the mills on the west coast can ship throughout the 
year, the mills in the extreme north must always count on having 
large stocks on hand on account of the limited time during which 
navigation is open. On an average, it may be said that the capacity 
of a yard should be at least one-third of the annual production of 
the mill, but some mills have storage capacity for up to two-thirds 
of their annual production. 

The country is flat at the coast and it is usually easy to find an open 
space convenient for laying out a yard with suitable dock facilities, 
ete. The yards were formerly reclaimed by filling in sawmill refuse, 
but during the war the sawmill refuse was so valuable that several 
mills removed the filling, turning it into raw material for the pulp 
factories, and put sand in its place. Sand is considered more suitable 
than sawmill refuse, because the lumber is liable to be discolored when 
piled on decayed sawmill waste. 

As a rule, large yards are provided with a rail system and many 
mills have electric locomotives for transporting lumber from the 
mill to the yard. The rail system may be laid.on the ground or may 
be elevated above the ground. The latter system is expensive and 
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it is claimed that the elevated-rail system to 70" 
some extent prevents ventilation in the yard 
and that the lumber is liable to discolor more 
easily than if the rails are laid on the ground. 
On the other hand, the elevated-rail system 
has many advantages. The lumber is more 
easily handled, because it is lowered to the 
oS on special apparatus and this operation 

oes not require any special skilled laborers such 
as are needed with the other system where the 
lumber has to be carried on the shoulder 20 or 
25 feet up on top of the piles. The labor situ- 
ation has been difficult for some time. 

Many mills also have electric cranes, auto- 
matic stackers, and other similar devices for 
piling lumber. The cranes are usually consid- 
ered the most satisfactory. Piling with 
mechanical devices often reduces the cost of 
the operation by 50 per cent. 

Characteristic of the better Swedish yards 
is the high base of the piles, usually 2 to 3 feet 
from the ground. This base is frequently built 
up of all ends in the shape of a pyramid hay- 
ing open spaces between each layer of the 
mill ends, so that the ventilation will be sat- 
isfactory. The piles rest either on sand or on 
a solid wooden floor. A great deal of atten- 
tion is paid to keeping the base of the piles 
perfectly clear of rubbish and other matters 
that are liable to decay and thereby cause the 
lumber to discolor. 

The piles are generally about 25 feet wide 
and up to 29 or 30 feet long and 20 to 22 feet 
high, and they contain 40,000 to 45,000 feet 
board measure of lumber (planks). They are 
covered with roofs and in cases where the 
yards are equipped with cranes the roof boards 
are nailed, which makes the placing of the 
roof on the piles less troublesome. In the 
better yards, the piles often have triple roofs, 
so that the joints overlap and the piles are 
kept absolutely dry. 

The following schedule gives the number of 
tiers of the different dimensions in the piles 
generally seen in Sweden: 4-inch thickness, 14 to 
16 tiers ;3-inch thickness, 18 to 20 tiers; 24-inch 
thickness, 28 to 30 tiers; 2-inch thickness, 40 to 
45 tiers ; 14-inch thickness, 55 to 60 tiers; 14-inch 
thickness, 65 to 70 tiers; 1-inch thickness, 85 to 
90 tiers; 3-inch thickness, 115 to 125 tiers. 

From the top of the pile to the top of the 
me oo is generally a distance of about 28 
inches. Sometimes itis necessary to have the yi. 55—p; ii 
stock seasoned quickly and the huwher is piled we PS methine aa 
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on edge, with 30,000 to 35,000 feet board measure in the. pile. It is 
also claimed that lumber when piled in such a way that the ends are 
projecting from 3 to 4 feet from the piles without having any-support 
will dry more rapidly, as the circulation of air is more satisfactory. 
Lumber piled in this way, however, is liable to split at the ends. 

In one case a very practical arrangement was seen of such piling. 
A pile containing, for instance, 3 by 9 inch planks was piled in such a 
way that in each tier one piece 3 by 10 inches was placed at each end 
and one piece in the middle and between these pieces the 3 by 9 inch 
planks were stacked on edge. Other tiers were placed on top of the 
first tier in the same way. (See fig. 55.) When the lumber was dry, 
the 3 by 9 inch planks could easily be shoved together and piled 
solid without having to take down the whole pile and repile it again. 
Jt was furthermore seen that these piles dried somewhat quicker than 
other piles where the tiers contained one dimension only, because by 
this system of mixing 3 by 10’s and 3 by 9’s a more even circulation 
of air was obtained. After the lumber stacked on edge is dry, it is 
piled solid and the piles contain about 80,000 to 100,000 feet board 
measure per pile. 

In the yards, the lower grades and the spruce lumber are piled at 
the center and the better grades and pine lumber are piled at the 
outskirts of the yard, because pine lumber is more liable to discolor 
than spruce. 

Some mulls have sheds for the upper grades. In the better 
Swedish yards a great deal of care is given uncovered piles by pro- 
tecting them with tarpaulins. ‘The same applies to eruiike of lumber 
left in the yard during rain or overnight. Ke Swedish lumber is not 
sold on specified lengths, all lengths are mixed in the piles, but each pile 
contains one dimension in regard to thickness and width and one grade 
only. The piles are not given a sloping shape, as is common in the 
United States, but are built on a horizontalfoundation. Often the piles 
containing the upper grades of lumber are covered on one or on all 
four sides with weatherboards to protect them from the elements. 

It was particularly noticed in Sweden how careful the exporters 
are in storing lumber left over from one season to another on account 
of the inability of the importers to obtain tonnage. Either no charge 
is made for such storage or the charge is very small, but such lumber 
is stored at the owner’s risk. 

The lumber is considered sufficiently dry for shipment when it 
contains approximately 30 per cent of moisture. 

In the northern parts of Sweden the snow during the wintertime 
causes extra work im keeping the alleys and the roads open. From 
the yard to the dock the lumber is transported on a system of con- 
veyors provided with live rollers and operated by electricity. There 
is generally a conveyor for every other aisle in the yard. Some mills 
have a system of sectional conveyors that can be moved from one 
aisle to another, but it is generally found that the stationary con- 
veyors give better service in the end, although they cost more in con- 
struction. There are, of course, many smaller yards that do not 
have conveyor systems and take the lumber to the dock on trucks, 
but the Jarger mills all transport their lumber in the way described. 

In regard to the time which the lumber requires to be seasoned, it 
is impossible to give any general rule, as the conditions in the dif- 
ferent yards, even in the same districts, vary considerably. 
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The following table, however, shows figures compiled by O. Ericson 
for the length of time allowed for seasoning lumber sawn at different 
seasons and shipped to different destinations. These figures are be- 
lieved to be fairly representative of Swedish conditions in general. 


Sawn Sawn 
Sawn Sawn | during Sawn Sawn | during 
Countries of destina- | during | during | spring Countries of destina- | dur.ng | during | spring 
i autumn.| winter. and tion. autumn.) winter. and 
summer. | summer. 
Months.| Months.| Months. Months.| Months.| Months. 
Denmark and Germany 8 4 2 || Southern France...... 8-9 4 24-3 
United Kingdom and Spain and Portugal... 8-9 | 4 24-3 
Netherlands..-....... 8 4 2 || British colonial and 
Northern France.-...... 8 4 2 other over-sea markets 9-10 6 4 
| 


From this table it is seen that the lumber must be given special 
care when it is destined for far-away countries, and exporters con- 
tend that such care is well worth while. The passage to these coun- 
tries often lasts a month or more, and if the luniber is put on board 
improperly seasoned it is liable to discolor. The importers take the 
same stand and contend that the small extra charge that they have 
to pay for this careful handling of the lumber is well worth while, 
because it is insignificant compared with the total cost of the lumber 
delivered at its destination. 

Owing to the careful seasoning of the lumber, the percentage of 
discolored stock is very small in Sweden. Many mills do not figure 
on a larger percentage of discolored stock than 1 per cent, and in 
some cases even less was reported. The maximum seemed to be 10 
to 12 per cent, and in such cases it was frequently found that the 
logs had been floated for two years and that the discoloration had 
occurred before the lumber reached the mill. The discolored lumber 
is frequently passed through the planing mill, and the discoloration 
partly disappears. The mills are unwilling to include discolored 
stock in large quahtities in the regular stocks of rough lumber for 
export. 

KILN-DRYING. 


Although the system of kiln-drying has been known for years in 
Sweden, it can not be said to have come into generai use. In the 
first place, the American methods introduced some time ago did not 
work out very well in Sweden, principally because no consideration 
Was given at that time to the different character of Swedish and 
American lumber. However, during late years successful experi- 
ments have been carried on in Sweden, and it is said that at least 
one firm has perfected a system of kiln-drying and used it successfully. 

At present only a small number of mills in the country kiln-dry 
their entire output. Where kilns are found they are generally 
worked in connection with planing mills or box factories. 

The advantages of kiln-drying lumber are not so evident in Sweden 
as they are in the United States. Whereas in the United States fuel 
is very cheap, because the value generally placed on refuse is almost, 
nil, in Sweden the value of refuse as a fuel or material for pulp 
making is very high because the country has no coal deposits of its 
own and is dependent upon imports for this commodity. Further- 
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more, the principal shipping ports in Sweden can not ship throughout 
the year. ‘Therefore, the lumber must be seasoned in the cheapest 
way—by air-drying. 

On the other hand, the Swedish exporters realize the advantages 
of kilns, which would enable them to insure their customers quick 
delivery and also to complete a cargo on short notice, if a shortage 
should be discovered_at the time of shipment. This last advantage 
is not so striking in Sweden, because if one mill is short of stock the 
other mills are usually willing to help out. 

For box factories and planing mills, which require lumber con- 
taining about 25 per cent of moisture, kilns would be of good service. 

As far as could be learned, customers abroad have not objected to 
kiln-dried lumber. Nevertheless it can not be denied that kiln dry- 
ing in some parts of Sweden would have limited prospects of success. 
In certain sections of Sweden the logs are taken from mountainous 
districts and the lumber is very knotty. Around most of the knots 
there is a pitch ring, and when such lumber passes through the kiln, 
the knots are liable to fall out. If, however, the plans of the Norr- 
land lumbermen to keep navigation open by ice breakers during 
several months in the winter should be realized, kilns may have a 
better chance. 

GRADING. 


There is no absolutely uniform system of grading in Sweden. Each 
mill has established grades to which it adheres closely year in and 
year out. The grading rules established for each mill have often 
been created by cooperation between buyers and sellers and they are 
usually made up in such a way so as to suit particular markets. It 
often happens that mills with large stands of virgin timber have been 
able in years past to supply comparatively large quantities of the 
upper grades. During late years, these concerns may have partly 
cut out these old stands and the second-growth timber may produce 
only small quantities of the upper grades. In such cases the grading 
rules are not made less strict to conform to the new conditions; the 
cutting out of the old stands only decreases the quantity produced 
of lumber of the upper grades, according to the old-established 
grading rules. This is one of the basic rules of the Swedish lumber 
export trade and is the reason why the exporters have been able to 
maintain the same markets for decades. The importers may com- — 
plain at times because they are unable to obtain as large quantities 
of one grade or of several grades as they did in previous years, but 
these complaints do not induce reliable Swedish shippers to make 
the grading rules less strict by including inferior qualities in the 
upper grades. 

During late years there has been a tendency toward a more uni- 
form system of grading in some districts in Sweden. This may be 
caused by the fact that several individual mill owners have reorgan- 
ized their concerns into stock companies. 

It was formerly a matter of pride to many exporters to be able to 
supply a better grade than their neighbors, and there are still a few 
firms in Sweden that prefer to include only first, second, and third 
grades in their unsorted grade, while all other firms are including 
first, second, third, and fourth grades. The former firms may obtain 
a slightly higher price than the latter firms, but this is no doubt a 
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poor policy because by ‘‘sweetening’’ the grades they lose out in 
the end on the profits realized on the whole production. The only 
benefit to exporters from these practices may be that they obtain a 
reputation for shipping above grade, but this is not considered good 
business. As these firms pass over into stock companies, the matter 
of grading rules is often adjusted to conform to the usual practices 
of grading in the particular district where they are located. 

Thus the different grading rules are based to a large extent on 
conditions of past years, which now have partly ceased to exist, such 
as the possession of old stands allowing a larger percentage of clear 
lumber than lumber cut from second-growth forests, etc. As these 
forests are gradually cut out, the production of the various saw- 
mills is made more uniform, thereby paving the road for a uniform 
grading system for the different districts. This matter has already 
been given consideration in Sweden and no doubt will be taken up 
seriously. A branch of the Swedish Exporters’ Association in the 
Hernosand district appointed a commission some years ago to 
establish uniform grading rules for all the association members in 
that district. An abstract of these rules is given at the end of this 
section. Uniform grading rules for the entire country probably 
would not be advisable, owing to the differences in the character of 
the timber in the various sections. 

Swedish lumber is generally graded into unsorted grade, fifth, and 
sixth grades. Sometimes, particularly in southern Norrland and 
the districts around Lake Wenner, the lumber is classified into first, 
second, third, fourth, fifth, and sixth grades. These two systems of 
grading are dependent upon the mills’ supply of the upper grades. 
Generally the small percentage of the upper grades obtainable does 
not make the grading into more than three grades profitable. Some 
mills may grade a few dimensions into six grades and the remainder 
into three grades. 

The unsorted grade is composed of first, second, third, and fourth 
grades and may be termed sound construction lumber. A very small 
amount of discoloration is admitted in this grade and practically no 
rotten knots or similar serious defects. It is difficult to compare this 
grade with any corresponding grade for the principal species of 
softwoods in the United States, such as southern yellow pine and 
Douglas fir. It seems, however, that the maximum defects allowed 
in the unsorted grade would probably correspond to the medium 
quality of No. 2 common of southern yellow pine and Douglas fir, 
but the Swedish rules are stricter in regard to discoloration and 
allow no variation in sawing. : 

The fifth grade of Swedish lumber may be termed better-class 
cull lumber, which is used for construction purposes where strength 
and durability are not serious considerations. This grade is service- 
able and is put to many uses for temporary construction purposes, 
ete. The sixth grade is cull lumber, which is not expected to have 
lasting qualities and is not serviceable for ordinary construction 
purposes. It is used locally to a great extent for lagging, board- 
walks, and similar purposes where the lumber would be liable to 
deteriorate in a short time, and also for cheaper kinds of temporary 
construction. 

In some mills, particularly in the northern part of Norrland, 
another grade of cull lumber may be established, called seventh 
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grade. The only requirement for lumber of this grade is that it 
must not fall to pieces when handled. This stock is not exported, as 
the freight would often amount to more than the lumber is worth. 

The foregoing grading system applies to pine lumber. Spruce 
lumber generally is not divided into more than three grades—un- 
sorted (comprising first, second, third, and fourth grades), fifth, and 
sixth grades. The same grading rules apply to spruce as to pine, 
but spruce lumber eerienay does not ee any large percentage of 
the upper grades on account of the presence of a large number of 
small knots. The knots of the spruce are not so conspicuous as 
those of pine and are generally not so large. Spruce often yields a 
disproportionately large percentage of cull lumber because older 
stands of spruce are liable to decay. Only a few concerns in Sweden 
use six grades for spruce. 

There is a considerable difference between Swedish first and second 
grades and the corresponding grades in the United States. Clear 
lumber in the American sense of the word is seldom seen in Sweden 
and both first and second grades admit of a few knots. Some firms 
in Sweden at times may separate clear sap boards, which are pro- 
duced in small quantities, and sell these separately to special cus- 
tomers abroad or to the local furniture factories. 

Contrary to many grading rules in the United States, the Sweaish 
erading rules do not allow the mixing of different species. Further- 
more, the Swedish grading rules do not make provisions for miscuts 
or scant lumber. Whether cull stock or first grade is produced, it 
must have the required dimensions, no more, no less. When any 
scant or miscut lumber is produced, it is either resawn, or better, 
cut into stock for the planing mills. One will notice with surprise 
that many Swedish contracts for lumber exports stipulate that up 
to 10 per cent of blue lumber may be included in each cargo. The 
Swedish exporters always believe in playing safe, and although this 
stipulation allows the shippers to include this large percentage of 
discolored lumber, all the reputable shippers. take great care to avoid 
shipping such stock because if they went to the limit in this respect 
it would not be long before their reputation would be seriously 
affected. 

To many American shippers it may seem that the grading rules for 
the Swedish upper grades are somewhat lax, but it must be considered 
that the stocks are always well manufactured and carefully seasoned, 
and this circumstance, in connection with the efficient marketing 
methods, to a great extent offsets the defects, such as knots. It 
must be noticed that the Swedish grading rules do not make any 
provision for rift grain or flat grain, sapwood or heartwood. In 
regard to the texture of the wood there are no written regulations, 
but, as a general rule, very coarse-grained lumber would not be 
included in the upper grades. ; 

In one respect, however, may it be said that the Swedish gradin 
rules have changed somewhat, namely, in regard to the amount o 
wane permissible. Decades ago Swedish lumber was usually sawn 
square edged. A number of mills in Norway started to cut certain 
stocks with a wane, as it was realized that lumber for certain construc- 
tion purposes could take a reasonable amount of wane without inter- 
fering with its usefulness. The Swedish mills adopted this system of 
cutting waney stock and the amount of wane has been somewhat 
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increased during the last decade; but in each case this matter has 
been taken up first with the importers. The amount of wane speci- 
fied in the grading rules quoted later may seem somewhat large to 
shippers in the southern part of Norrland, where several mills are 
cutting perfectly square-edged lumber; but these mills obtain some- 
what better prices for their product than the mills in the Hernosand 
district, to which these rules chiefly apply. 

(In regard to the percentage of lumber produced of the various 
grades, see chapter on ‘‘Shipping regions.’’) 

The lack of uniform grading rules for all mills is a disadvantage 
theoretically, but it is claimed by both the importers and the Swedish 
shippers that as long as there is so small a difference in the pent 
rules of the different mills in each district, this matter is of smal 
importance. ‘The importer always knows the character of the ship- 
ment of each exporter. Uniform grading rules in other countries are 
often so elastic that they give the exporters considerable opportunity 
to vary the character of their shipments, whereas in Sweden the 
veeener adhere closely to the rules. 

wedish exporters are especially careful to have their lumber 
shipped up to grade when the prices of lumber decline. Experience 
has taught them that importers, having bought at top price, are 
very particular in regard to the quality of these shipments, because 
it is felt by many importers that a claim may make up for the loss. 

The Swedish standards of grading were not changed during the 
war in spite of the fact that conditions in the importing countries 
often prevented the importers from inspecting the cargoes with their 
usual care. There were, of course, some unscrupulous exporters or 
export merchants shipping almost any quality, an these firms are 
rated as war profiteers and have no standing among the reliable 
exporters in Sweden. 

The following is a summary of the standard Swedish grading rules 
for sawn lumber (district of Hernosand), based on rules compiled by 
O. Ericson: 

These rules are based on pine and spruce lumber 3 by 9 inches and 16 to 17 feet in 
average length, and each of the defects mentioned denotes the maximum admitted 
for each defect in the various grades. The defects admitted in the other dimensions 
are to be in proportion to the cubical contents of these dimensions compared with the 
above-mentioned basis, 3 by 9 inches. The number of defects admitted naturally 


is dependent upon the length of the pieces and will be in proportion to the above- 
stated average. 


STANDARD DEFECTS. 


Knots.—The diameter of the knots should be considered as the average diameter. 

Sound knot is considered a knot firmly embodied in the wood and as solid as the 
wood surrounding it. 

Black knot is a knot containing pitch and black in color. 

Incased knot is a knot surrounded by bark or pitch. 

Rotten knot is a knot not so hard as the wood surrounding it. Loose knots are con- 
sidered in the same class as rotten knots. 

Pin knot is a sound knot not exceeding one-half inch in diameter. 

Rot or decay is any form of decay that may be evident, either as a dark-red discol- 
oration or as white or red rotten spots. 

Shakes and splits are usually a separation of the wood between the annual rings 
occurring during the process of seasoning (season checks), or caused by frost, wind, 
etc., in the forest. 

Pitch pockets are openings between the grain of the wood containing pitch or bark 

Wormholes.—There are two principal kinds of wormholes: Pin wormholes, gen- 
erally not exceeding one-sixteenth inch in diameter, and grub wormholes, which are 
larger than the pin wormholes, up to about one-fourth inch diameter. 
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Wane is bark on the edge of lumber. 

Discoloration is incipient rot of the sapwood caused by fungi, either during the 
process of seasoning or between the felling and the time the log reaches the “mill, 
Such discoloration often occurs during floating. 


FIRST GRADE. 


Knots.—Three to four sound knots, up to three-fourths inch in diameter, and a rea- 
sonable number of pin knots are admitted, but no rotten knots are tolerated in this 
grade. Small, black pin knots may be allowed, provided these knots do not extend 
through the piece. The edges must be free from knots. 


4° GRADE 


3° GRADE 


2° GRADE 


Fia. 56.—Maximum sizes of knots permitted in different grades (actual size). 


Rot or decay is not admitted in any form in this grade. 

Shakes and splits.—No wind-shakes are allowed in this grade. Only a limited num- 
ber of very small shakes, not exceeding one-fourth inch in depth and not extending 
beyond two-thirds of the length of the piece, may be allowed, but these shakes must 
occur only on one side. No shakes are “admitted on the edges. 

Pitch pockets and wormholes are not admitted in this erade. 

Wane } on one edge only must not extend over more than 15 per cent of the length 
ot a piece; wane on both edges must not extend over more than 10 per cent of the 

engt 

Discoloration. —The lumber of this gr ade must be strictly bright, although a few 
slightly discolored spots caused by crosspieces in piling may be admitted. 


SECOND GRADE. 


Knots.—Three or four sound knots, not exceeding 1} inches in diameter and another 
three or four sound knots, not exceeding linchin diameter, may be admitted, besides 


1 The amount of wane in each grade is given in a special table at the end of this section. 
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afew smaller knots. Not more than 2 black knots of up to 1 inch in diameter and 2 or3 
black knots not exceeding three-fourths inch in diameter are allowed. Encased 
knots are allowed in somewhat smaller number and sizes than black knots. No rotten 
knots are allowed. Sound knots more than | inch in diameter must not occur on the 
edges. 
Rot is not admitted in any form. 
Shakes and splits —No wind-shakes are allowed in this grade. Shakes occurring 
on one side only must not exceed one-half inch in depth. If shakes occur on both 
sides, they must be smaller in proportion. One small shake on the edge is admitted 
if running parallel with the fibers. A few small pitch pockets are admitted in this 
ade. 
= Wormholes are not allowed in this grade. 
Wane.—lf wane occurs on one edge only, it must not exceed 20 per cent of the length 
of the piece; ifit occurs on both edges, it must not exceed 15 per cent of the length of the 
iece. 
: Discoloration that has been incurred during the process of seasoning is admitted in a 
very light form on one edge. If occurring on one side the discoloration must not 
exceed 1 inch in width and must not extend beyond 50 per cent of the length of the 
piece. Two small discolored spots caused by crosspieces are allowed. 


THIRD GRADE. 


Knois.—Five or six sound knots not exceeding 2? inches in diameter, and a reason- 
able amount of smaller knots are admitted. Three to four black knots not exceeding 
1} inches in diameter may pass in this grade. Encased knots are admitted in about 
the same number and sizes as black knots. Oneslightly rotten knot may be admitted, 
but it must not exceed 1 inch in diameter. 

Decay and rot.—Loose rot is not admitted. One solid rotten streak not extending 
very deeply into the piece is admitted, but the length must not exceed 4 feet and 
the width must not exceed one-fourthinch. A proportionally larger amount of incip- 
ient rot is admitted, provided the rot is not too prominent. 

Shakes and splits —One medium-sized wind-shake is admitted, extending up to 25 
per cent of the length of the piece. Heart-shakes and similar splits are admitted not 
exceeding 1 inch in depth, extending up to 60 per cent of the length of the piece. 
If these shakes occur on both sides of the piece, such shakes must be proportionally 
smaller. Three shakes occurring on the edges and running in a diagonal direction 
through half of the width of the edge are allowed, but these shakes must be very litht 
and must not cross one another. If the shakes extend parallel with the grain of the 
wood, they may be larger. A few small pitch pockets may be admitted, but they 
must not penetrate the piece. 

Wormholes.—Three pin wormholes may be allowed in this grade and a few grub 
wormholes extending through 15 per cent of one edge. 

Wane.—\f wane occurs on one edge only, it must not exceed 30 per cent of the 
cae of the piece; if found on both edges, it must not exceed 25 per cent of the length 
of the piece. 

Discoloration.—Blue lumber cut from discolored logs may be admitted in this grade 
if the discoloration occurs on one edge and on the one face side, but the discoloration 
on the face side must not exceéd 1 inch in width and 50 per cent of the length of the 
piece. - If the discoloration is caused during the process of seasoning, it is admitted 
on one edge and 14 inches in width on one face side, but it must not extend beyond 
two-thirds of the length of the piece. Five small discolored spots caused by cross- 
pieces may be admitted. 


FOURTH GRADE. 


Knots.—Six or seven sound knots not exceeding 34 inches in diameter and a rea- 
sonable amount of smaller knots may be admitted in this grade. Not more than four 
black knots not exceeding 2 inches in diameter may be allowed. Encased knots 
may be admitted in the same number and sizes as black knots. Three rotten knots 
not exceeding 1} inchesin diameter or three slightly decayed knots not exceeding 14 
inches in diameter may be allowed. 

Decay and rot.—Loose rot is not permissible in this grade. One solid rotten streak 
on one side of the piece not exceeding 14 inches in width and up to 20 per cent of the 
length of the piece is admitted. One entire edge may have incipient rot, provided 
that no other kinds of decay are found on the piece. 

Shakes and splits —One large wind-shake is admissible, but it must not extend beyond 
60 per cent of the length of the piece and must not penetrate the plank. If beside 
this shake several smaller wind-shakes are found, the large shakes must be proportion- 
ally smaller. Heart-shakes and similar shakes are admitted extending up to 70 per 
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cent of the length of the piece and may partly penetrate the piece at one end. Four 
small shakes extending diagonally across the edge and five shakes extending through 
half of the width of the edge are allowed. Wide pitch pockets extending up to 20 per 
cent of the length of the piece may be admitted, if they are not of any considerable 
depth, but if penetrating the piece, the length must be shorter. 

Wormholes.—Up to six small wormholes are admitted on one edge of the piece only, 
but they must not penetrate the plank. Some light grub wormholes are admitted 
throughout one edge. 

Wane.—lf wane occurs on one edge only, it must not extend beyond 40 per cent of 
the length of the piece; if found on both edges, it must not exceed 35 per cent of 
the length of the piece. 

Discoloration.—Lumber cut from discolored logs is admitted in this grade and the 
discoloration may occur on both edges. The discoloration on the one face must not 
exceed 14 inches in width and must not extend beyond two-thirds of the length of 
the piece. Discoloration caused by defective seasoning is admitted on one edge and 
up to 3 inches in width on one face side of the piece along its entire length. However, 
if the discoloration occurs to this extent,it must be of a very light nature. Six to eight 
spots caused by crosspieces are admitted. 


FIFTH GRADE. 


Knots.—Sound knots and encased knots are admitted in almost any number and 
size. Of black knots not more than six are allowed, which must be not more than 
34 inches in diameter. Slightly decayed knots must not exceed four in number and 
24 inches in diameter. Not more than four rotten knots not exceeding 1? inches in 
diameter may pass. The rotten knots must not penetrate the piece. 

Decay.—Loose rot may occur in small spots. Solid rot may be admitted up to 30 
per cent of the length of the piece, partly penetrating the piece. Incipient rot may 
be admitted in any quantity. 

Shakes.—Wind-shakes may be admitted partly penetrating the piece throughout 
the entire length, but shakes at the ends must not be too open. Heart-shakes may be 
admitted penetrating the piece and extending through the entire length. Splits on 
the edges, running in a diagonal direction, not exceeding one-sixteenth inch in width, 
are admitted. If shakes run parallel with the grain, they may be somewhat larger. 
Pitch pockets may be large and penetrate the piece but must not exceed 50 per cent 
of the length of the plank. 

Wormholes may be admitted in almost any reasonable quantity and number. 

Wane.—lf wane occurs on one edge it must not exceed 60 per cent of the length of 
the piece, if it occurs on both edges it must not exceed 55 per cent of the length of the 
piece. Asa general rule, the edges touched by the saw must not be narrower than 1 
inch, and the sawn face of the plank 54 inches in minimum width. 

Discoloration may occur in almost any form and quantity. 


SIXTH GRADE. 


Knois.—Almost any kind of knots and in any number pass in this grade, but only a 
limited number cf rotten knots are admitted, 1f they penetrate the piece. 

Decay and rot.—Loose rot may be admitted in the form of rotten streaks penetrating 
the piece, and rotten spots. Loose rot must not occur wider than 1 inch at one end of 
the piece. Solid rot may be admitted in unlimited quantity. 

Shakes of any kind are admitted, but the plank must not fall to pieces when handled. 

Wormholes are admitted in any number and size. 

Wane is admitted in almost any size, but the sawn-face side of the plank must be at 
least 3 inches wide. 

Discoloration.—Any amount of discoloration is admitted in this grade. 


SEVENTH GRADE. 


This grade represents an inferior grade of cull lumber and admits of almost any 
defects. 
UNSORTED GRADE. 


Unsorted grade, being composed of first, second, third, and fourth grades, may con- 
tain any defects admitted in these four grades. However, the total amount of defects 
allowed in the unsorted grade must be in proportion to the quantity of each of the four 
grades in the unsorted grade. For instance, if two rotten knots are admitted in fourth 
grade and if fourth grade represents 50 per cent of the unsorted grade, the unsorted 
grade would admit not more than one rotten knot. As the percentage of first, second, 
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third, and fourth grades produced by the various mills may differ to some extent, it 
is evident that general grading rules can not be given for the unsorted grade to cover 
all cases without taking this question into consideration. 


WANE ALLOWANCES. 
The following table shows the customary amount of wane allowed for different 


dimensions of Swedish pine and spruce, according to figures compiled by O. Ericson. 
The figures represent the base of the triangle formed by the wane on two edges. 
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a Unsorted grade. 


The wane allowed in the different dimensions is based on the end area of each 
piece. The extent of the wane allowed for the other dimensions not specified in the 
above tables can easily be ascertained by taking into consideration their propor- 
tionate end area. The wane for sixth quality varies a great deal and may be some- 
what larger than the figure given in the foregoing table. In the smaller dimensions 
the wane allowed is somewhat larger in proportion to other dimensions. If the wane 
occurs on one edge only, the figures in the table may be increased by 25 to 30 per cent. 
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On the dock there are several trimming sheds, which are movable 
up and down the pier on a track. The trimming sheds are provided 
with circular saws operated by electricity. The saws have a large 
number of teeth in order to give the ends of the lumber a clean-cut 
appearance, as if it were planed. Some old-fashioned mills trim by 
hand, but this is very inefficient and expensive and is never practiced 
by the standard mills. 
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Fig. 61.—Average amount of wane permissible in various grades of a 3 by 9 inch plank (end view nearly 
half actual size). 


The trimming sheds are attached to the end of the conveyor and 
the lumber is carried by the rollers to the trimming table, where it 
is graded and the proper lengths are marked on each piece. Some- 
times customers require that the length of each piece be designated 
on one side in crayon. The grader carefully turns over each piece 
in order to determine the grade and also to raise the grade of the 
piece by trimming if this can be done profitably. 

It must be noticed, however, that Swedish lumbermen do not sacri- 
fice the length of a piece of lumber unless the grade of the piece can 
be raised at least 2 points. For instance, a plank qualified as third 
grade would not be crosscut into two pieces, one of second and one 
of third grade; but if one piece of first grade and one piece of third 
gerade could be obtained, the piece would probably be crosscut pro- 
vided both pieces would be of commercial lengths (9 feet and up). 

It must also be closely observed by the grader that the average 
length of each plank, batten, scantlng, and board must not be 
spoiled by crosscutting in order to raise the grade in such a way that 
the general average of the cargo would consist of lumber not having 
the average length required in each category. The grader takes 
enough time to do his work carefully, as it is an easy matter for the 
sawmill company to figure out which would pay the better, to save 
a few dollars per week in labor by having the lumber graded superfi- 
cially or to spend a little extra money and be assured that the 
standard of grades would be maintained. 
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The butt end of the piece is first slightly touched by the saw, 
whereby about a half inch is trimmed off. Then the top end of the 
piece is trimmed to the proper length, giving each piece a slight 
excess of about one-fourth or one-half of an inch. The general rule 
is that the crayon mark must be left on the piece after it is trimmed. 
Swedish lumber, therefore, is never cut short. If there is any devia- 
tion from the lengths specified in the contract, it is rather a trifle | 
too long. 

Swedish lumber is trimmed to different standards of measurement, 
according to the country of destination. If it goes to the United 
Kingdom or the British colonies, it is ‘trimmed to English feet; if it 
goes to France, it is trimmed to metric measurements; if it goes to 
Spain, it is trimmed to Spanish feet, etc. This is easy to do because 
it simply requires changing the measuring rod attached to the 
trimming table, and does not imply any extra labor. 

The following schedule gives an idea of the different standard 
measurements cut by a company in northern Sweden: 69 per cent 
of the quantity shipped was cut to English feet; 7 per cent to 
Danish feet (1 Danish foot=0.9711 English foot); 8 per cent to 
metric feet (1 metric foot=} meter=1.0936 English feet); 7 per 
cent to Spanish feet (1 Spanish foot=1.0783 English feet); 4 per 
cent to Dutch feet (1 Dutch foot=1.0768 English feet); 4 per cent 
to German feet (1 German foot =1.0639 English feet); 1 per cent to 
decimeters (1 decimeter =343-inches). The lumber is always trim- 
med to odd and even feet. 

It is realized by the Swedish lumbermen that this system is waste- 
ful, and a strong movement was started some time ago to trim all 
lumber either to metric measurements or to English measurements. 
The logs in the forest are all cut to English feet and when they are 
trimmed to a different standard it is evident that a loss must result. 
It is generally figured that 6 to 12 per cent constitute mill ends under 
the present conditions. The smaller the unit of the standard length 
measurement the smaller the percentage of mill ends. 

The movement also contemplates trimming on the half foot or on 
the decimeter. An exporter in Sweden estimated that such a step 
would save the Swedish lumber exporters at least $3,000,000 to 
$4,000,000 a year, because it would save lumber and also increase 
the average length of the product, on which basis the lumber of all 
Swedish mills is sold. 

It is expected that the members of the Finnish and Swedish Lumber 
Export Associations will come to an agreement whereby lumber for 
export in both countries shall be trimmed to English measurements 
only.’ 

Each shipper sells his products on an average-length basis. The 
lengths of lumber of different categories may vary somewhat in the 
various parts of Sweden. Southern Sweden ships very short lengths, 
for example. The Sundsvall district, in Norrland, has possibly the 
longest average lengths. Farther south the average lengths are 
somewhat less. The variations between the average lengths in the 
different districts in Norrland are not very considerable. 


2 This agreement has been consummated sInce this report was written. 
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The following table gives the average lengths of the different dimen- 
sions and grades of pine and spruce in Norrland: 


Unsorted grade. Fifth grade. 
Kinds of Jumber, 
Pine. Spruce. Pine. Spruce, 
Feet. Feet. Feet. Feet. 
Planks) (11-9 inches) <4 3). sb teget. en hee tee neta ee oe 16-17 16 16 144 
Battens: 
Sinches i. 5. 3. ee ee EE ee a 153 15 15 13} 
Zand Chinchess on pree eho ec ceeee Sth po eee, an tums 153 15 143 13-14 
inchos2 2.325. ee oe sees ee A A aN NE ASE EASE 5 1 14 13-14 
Scantlings\(5}.and 4.inehes)).- s2se205- 6. Gy. eee Stee es 8 bees 14-15 14-15 14 13-14 
oards: 
Pinched ee Ee ees eee ON Ee Se ek Pea Pee 16 14 13-14 13-14 
BINGHES ee oaeteey feels ease Fab ee a ok ae ae pe ca oe 153 14 13-14 13-14 
VandiGinches ess Soa. 3) aa ee ee ee 15 14 13-14 13-14 
Oe ane Diinches, 2 3c VS be as Se BT ee 143 134 12-13 12-13 
ARINC OS see ois Scie niet CO ha cea RCTs ane 14 13-14 12-13 12-13 
A inch esses s SOS eee eect Bes TES GeV RE eas tae Ee 12-13 11-12 11-12 11-12 


In the trimming shed a large quantity of ends of boards, planks, 
battens, and scantlings accumulates. These mill ends are carefully 
retrimmed into lengths of 12 inches, 18 inches, etc., up to and in- 
cluding 54 feet. In some cases even lengths of 6 inches are taken. 
This wood is called split wood and finds a ready market in England, 
Denmark, and other countries, where it is used as raw material for 
box shooks, kindling wood, ete. With the growth of the Swedish 
box-shook industry during late years, these mills utilize the mill 
ends themselves, and in the future mill ends, at least of the better 
class, probably will not be exported. Whatever is left of mil ends 
shorter than 6 inches or 12 inches is carefully gathered and either is 
used for firewood or is cut into chips for pulp material. After the 
shipping season is over, there is hardly a piece of waste material left 
on the dock. 

LOADING. 


Previous to the arrival of a steamer in the port, the lumber to go 
on that steamer is loaded into barges, usually protected on all four 
sides with walls and provided with a roof. These barges may hold 
25,000 to 150,000 feet board measure. The lumber is tallied and 
inspected in the barges. 

The last operation is to brand the lumber, which is done by hand 
using a dye made by the mills themselves of a composition similar 
to gelatine. The brands are put on by boys, and the expense is 
almost insignificant seldom exceeding two to five cents per 1,000 feet. 
There is one size of brand for each dimension so as to cover the entire 
surface of the ends, and the brands are very carefully put on, some- 
times at both ends of each piece so that the brand may always be 
visible when the lumber is piled in the importers’ yards. Split wood, 
staves, etc., and inferior cull lumber usually are not branded; but 
every other piece of lumber for export is provided with the shippers’ 
brand. The question of branding will be discussed in detail in a 
later section. 

The following statement gives an approximate idea of an average 
loading schedule. A crew of 4 men can trim, grade, and load in one 
day the following quantities of different dimensions: 1 by 6 inches, 
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23,000 feet board measure; 24 by 7 inches, 38,000 feet; 3 by 9 inches, 
55,000 feet; narrow boards, 24,000 feet. 

After the barges are loaded, they are towed alongside the vessel 
and the lumber is taken on board. The responsibility of the shipper 
ceases when the lumber leaves the dock if the cargo is sold on an 
f. 0. b. basis. But the exporters at times place their own foremen on 
board the vessel to insure that the lumber is properly taken care of 
and to see that manila rope is used whenever possible in order to 
prevent damage. 

Loading is not effected during a rain, unless the captain should 
demand that this be done. In such cases, a protest is taken out by 
the shippers stating this fact im order to relieve themselves of responsi- 
bility im case any claim for discoloration should ensue. The same 
also applies if the captain has overestimated the capacity of the 
vessel and loads on the deck part of the cargo that should be loaded 
in the hold. 

Spruce and discolored lumber are usually piled on deck. On 
account of the short shipping season in Norrland, from which 
about 75 per cent of Sweden’s exports of lumber is exported, the 
shipping must necessarily be rushed, but on the other hand, long 
hours and almost daylight nights make it possible to load both day 
and night during the summer. 

On an average, 200,000 to 250,000 feet board measure are taken 
on board per shift of 10 hours. Only in rare cases are the vessels 
loaded from the dock. In many districts a number of mills are lo- 
cated in the same ports. In such cases it is easy to arrange forship- 
ments of parcel lots and have the barges towed a few miles to the 
nearest place of loading. Such parcel shipments may often be 
effected without any great increase in freight. By this system the 
exporters may easily dispose of their stocks in smaller lots, which 
facilitates sales. These conditions are especially noticeable in the 
Hernosand district. 


INSPECTION IN PORT OF SHIPMENT. 


Importers have found it desirable to exercise a direct control over 
lumber shipments from some exporting countries by having their 
own inspectors in the port of loading. It is understood that this has 
been the custom, for instance, in the Russian Baltic ports. Such 
plans no doubt would be opposed vigorously by the Swedish mills. 
At least, such inspections are not heard of in connection with planed 
and rough lumber exported from that country. The exporters 
point out the fact that if anything is wrong, they are willing to make 
it right and that every piece of lumber is branded and that they 
have also instituted a system of arbitration in foreign countries 
which makes it possible for the importers immediately to take up 
the question of claims with these representatives. This arbitration 
system will be discussed in another chapter. 


LABOR AND WAGES. 
During normal times the sawmill laborers were steady and did not 


shift about a great deal. The hiring and discharging of men in 
Sweden is generally rather complicated, and the mill owners have 
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realized the important bearing of a permanent crew on the uni- 
formity of the product from year to year. Therefore the larger 
Swedish sawmill owners, for instance, have built homes for their 
men and sometimes provide land for growing the necessary articles 
of food. In some mills there are clubhouses, assembly rooms, bath- 
houses, laundries, etc., and free medicine and doctor’s attendance 
are generally provided. If figured in money, these benefits in normal 
times would amount to 14 to 20 per cent of the wages paid; but it 
should be borne in mind that they are not offered by all the mills. 
Some mill owners have also established special benefit funds and , 
look after their men when incapacitated by old age, so that the men 
often stay with the same mills throughout their lives. Special offi- 
cers of the sawmill companies are often detailed to look after the 
men’s welfare. Liability insurance is compulsory by law. During 
the war the sawmill owners facilitated the buying of food, etc., for 
the men and when the mills shut down for one reason or another, 
the Seen generally made other provision for the men in regard to 
work. , 

The Swedish people enjoy exceptional educational facilities and 
the percentage of ulstevates is smaller there than in most other coun- 
tries in the world. Furthermore, there has been a better chance for 
the workingman to advance himself than in most other European 
countries. Many prominent Swedish operators have established 
their present position from a very modest start. 

The following statement, from a Russian authority, gives the out- 
put be laborer in an average-sized mill in Sweden and in the Arch- 
angel district of northern Russia: Minimum, 100,000 feet board 
measure in Sweden and 40,000 feet in Archangel; maximum, 150,000 
feet in Sweden and 64,000 feet in Archangel. These figures may 
show, however, not only the greater efficiency of the Swedish saw- 
mill operators but also the better equipment of the Swedish mills. 

The Swedish workmen do not work exceptionally fast but they are 
conscientious and practical in their work. Frequently sawmill la- 
borers in Sweden make inventions or improvements on sawmill ma- 
chines and also in methods of handling lumber. In other words, the 
Swedish workman uses his head and is dependable. 

The foremen in different mills located in the same district some- 
times have local associations to discuss problems pertaining to their 
work, such as grading and mill operations. 

Labor questions are handled through the Lumber Manufacturers 
Employers’ Association, to which are referred all controversies be- 
tween the mill operators and their men and which devotes its whole 
time to labor questions. In Sweden there is no rush of labor from one 
sawmill section of the country to another to obtain higher wages, 
owing to the work of this association, which establishes the scale of 
wages to be paid by all its members. The workmen also are organ- 


ized. 
INCREASED COST OF LIVING. 


The pre-war wages in Sweden were not so high as those paid in the 
United States, but the cost of living in Sweden was very low before 
the war. The increase in living cost from July, 1914, to January, 
1919, is shown by the following schedule, taken from official sta- 
tistics, for a family spending about $536 per year before the war: July, 
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1914, $536; December, 1916, $746; May, 1917, $814; September, 1917, 
$889; January, 1918, $1,028; April, 1918, $1,088; July, 1918, $1,176; 
October, 1918, $1,300; January, 1919, $1,430. 

The following table, compiled from official statistics, shows the 
cost of some of the principal articles of food in Sweden in 1913 and 
1918: 


Articles. 1913 1918 Articles. 1913 1918 


Milk.@ Ae: per quart. . $0. 035 SOs0960||"!Beahs cee eee per pound.. $0.15 $0. 69 

Buttersie tees st per pound. . 29 72 Saltipork <2cses5es5- GOs Nae Bilys -49 

Pe 4 nee per dozen. . - 26 Te Teel pelernine: 22a nz lope e ore - 041 -18 

IPoistees-- 422 -+--- per bushel. - . 87 4.48 SGTEES made eae pape Dea GOvnte. 248 .08 -ll 

Rye our. 52)... - per pound. . . 026 =f 015% fall (Oreste eee er 6 (ee -21 -38 
} 


Most of these prices represent the maximum prices fixed by the 
Government; but on account of the scarcity of many articles of food 
there was considerable selling of food at higher than the Government 
prices. 

WAGES. 


In the sawmills and yards and on the docks all work is done on 
contract. This system of payment has been universally adopted 
throughout Sweden in all large mils and has generally given satis- 
faction. In the mill the basis of the contract is generally stipulated 
according to the number of logs sawn and in the yards and on the 
docks the basis is the number of pieces handled. The base price is 
usually regulated according to the dimensions of logs and lumber 
taking into consideration the working conditions of the plant, ma- 
chinery, etc. The chief advantage of this system is the small cost 
of supervision. Furthermore, it accelerates the work, as each man’s 
income is dependent upon the work done. If a combination of 
wages and contract could be worked out, however, it would be con- 
sidered more satisfactory, as the contract system has its drawbacks. 

In the mill the head sawyer receives a certain compensation for 
each hundred logs sawn, and the rest of the mill crew are paid in pro- 
portion to the amount received by the head sawyer. 

The mills usually run two shifts, which were about 10 hours each, 
before the war, but which during the war were reduced to 57 hours 
pa week. From January 1, 1920, the eight-hour day is compulsory 

y law in the industrial plants in Sweden (including the sawmills), 
but this does not apply to the forest and floating operations. 

Besides the wages earned, most of the employees of the larger plants 
in Sweden have free house room and fuel for themselves and families, 
or at least obtain these commodities at very small charges. Although 
such accommodations may represent a considerable outlay of money 
to the sawmill, it has been necessary in most cases to provide them, 
as the mills often are situated far from the nearest town. The mills 
often cut birch in the forest to provide the workmen with fuel, because 
birch can not be used for pulp. 

No official statistics are available in Sweden concerning the average 
wages for workmen in the lumber industry. The following schedule, 
obtained from private sources, is believed to give a correct idea of 
the average wages paid in 1914 and 1919 by about 75 or 80 per cent 
of the largest mills in Sweden. This schedule was worked out from 
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information obtained from various mills regarding the total amount 
of money earned by the head sawyers, together with the percentages 
of the head sawyers’ wages received by the rest of the mill crew. 
These percentages are stated in the schedule. The value of fuel, 
rent, medicine, doctors’ attendance, liability insurance, and other 
gratuities is not included in this scale. 


Positions. 1914 1919 
| 
| 
Cts. per Cts. per 
Percent.| hour. | Percent.| hour. 

TLOAC SAWIVELEL LE toe cane bee ie cia stata ott ed Sete UME oem ear 100 14.7 100 34.8 
Alssistant Dead Saw yGEs. 92 ee Pe doses wees, cee eee 83 12.2 90 31.3 
Hegd edgermant se iri. sO ccaec hoe soe eee ee ne cee 100 14.7 100 34.8 
Assistant beaded germans 5. oe aes Ce es Se a ae 83 12.2 90 Leo 
HEAVOSAWVOLSe. eben eatse a noua es } 100 14.7 100 34.8 
Assistant stave Sawyers. -........... 70 10.3 70 24.4 
Stave edgerman.................- 65 9.6 65 22.6 
Assistant stave edgerman 50 7.4 50 17.4 
Staveltnummert 2: 5-tfhe Rs 65 9.6 65 22.6 
Assistant stave trimmer.......- 50 7.4 50 17.4 
SIgbISAWYele. Sc oseosece ese ae 100 14.7 100 34.8 
Assistant slab sawyer.-..-...-..----- 60 8.8 60 20.9 
SlabyiEimMMerss. ses he = ee See re ee ae ee ree 65 9.6 65 22.6 
Assistant slabitrimmersiesds ssc dacece oka ste eee e eee ae 50 7.4 50 17.4 
Boy transporting refuse and edgings.......... Fe eee eet Oe 50 7.4 50 17.4 
Drimmers of lumbernin mide ee ne bse ae ee eee peeeeies 85 12S 85 29.7 
Assistant trimmers of lumberin mill... ........----2.-0-.------ 65 9.6 65 22.6 
Graders faa. s2 [Siem aras ses 80s re eee See See eet eae 100 14.7 100 34.8 
ASSIStamt Prag erse.cesctes sccm eet wae rie= cee nee Mee Be cs eee 85 12.5 85 29.7 
Clean-up meonl:t 225653525. tte oae took ketene SERRE eee 80 11.8 80 27.8 
Assistant engimeert:. bo: 235 ses ces eee a aane eee Meee saa 100 14.7 100 34.8 
Inna Sos. Woe ns koe SS ee Roe ee ee ees Cee ae 90 11343} 90 31.8 
Assistant fireman sass iP ss 25S) SESE aS Pass ee a, Sue os 85 12.5 85 29.7 
COS (ei ESR SNE OC See Se ag ag eee RTOS SE ee bar as Pe 95 14.0 95 33.1 
Soopscwlert =. .seus 2: SS EET 2 LEGS SA She ee ee ee gee 100 14.7 100 34.8 
Assistant Lom Scaler: ccc cca asetoucscccie aon eee seek pee + secre 85 12.5 85 29.7 
BOGEN S Sasol: ANG ote 2 oe oe lee ESS ern aed tera te 85 912.5 85 29.7 
Menon bullichaink. 2.5. . ee tse ee sae ao ae bee eae cee 60 | 8.8 60 20.9 
Commoniaborersit: cc i55 So Set ede ae ek Soe ee ee en eee 75 11.0 75 26.1 
Blacksmith) ss 2224405. 953 bs ag he eds eae AeA Sete eee 100 14.7 100 34.8 
Assistant blacksmith: 329153307 (a. ante see ee tee oe ste Se ea eta 70 10.3 70 24.4 
Carpenters oc onecnec Set mee Beate eee ap ce eile Saaeie ae epee 100 14.7 100 34.8 
Watehinaris: Meet are hare ge Se ae eee iene Sete reed 75 11.0 75 26.1 
Pilers in yard. .42:. cscs ease ta oes See nee Sees etre aes 110 16.2 110 38.3 
ASSIStANL pllers INsyardes SLES See Rae ee a eek See ee (2) (2) (2) (2) 

Hinsineen (oecomotive) eet sce eee aecceaee tas ee see oe 90 13.3 90 31.3 
Switch mart 27 eee ec cete ons Soee neta ccine cee er See ee anno 95 14.0 95 33.1 
Fach man of crew in trimming shed..................-.-.-----2 ; 100 14.7 100 34.8 
Boys branding himibere. se were ee eect eo ee ee ee 50 7.4 50 17.4 
Oldimen pilingisplit woods! Sh Ae il, eee eee 80 11.8 80 27.8 
Boys piling refuse. os. inctiesden iS teods speeds ewietae aeeeeeeeers 65 9.6 65 22.6 
Boys piling staves, 0tea se oancc te aces cone mae wee cc nee eee aan 60 8.8 60 20.9 
Boys loading and bundling staves, etc...-.........-..---.----- 90 13.3 90 31.3 


a Not available. 


It is seen from the foregoing table that the basis of wages for 1914 
was 14.7 cents per hour for the head sawyer and that the lowest wage 
paid was 7.4 cents, which was earned by boys 16 to 18 years old. i 
1919 the wages jumped to 34.8 cents ae the head sawyers and the 
minimum wage to 17.4 cents. A grader usually receives a bonus at 
the end of the season. 

The wages in the different parts of Sweden vary very little. The 
highest wages in 1914 were generally paid on the west coast of Sweden, 
where the basis was 16.1 cents and the lowest wages were paid on 
the east coast, where the basis was 13.7 cents. 

It is generally estimated that the laborers can make 30 to 40 per 
cent more by working on a contract basis than if they were paid 
straight wages. 

While the laborers in the mills work on a contract basis, the saw- 
mill superintendent, chief engineer, yard and shipping superintend- 
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ent, and assistant yard and shipping superintendent, receive salaries, 
which were about as follows per year in 1914 and 1919: 


Positions. 1914 1919 
Sawenill superimiendentass. 2% -c00)c-s2h )- bf t eR 0. Vee se $670 $1, 072 
STIS PSTE OS Se noe a GAAS BUA ere ao ae (oo 670 to 840 1,072 
Yard sid shippine sn perineenGeNt. 2502005. ec cc cess had cece tesdocce teaches a. 804 1, 206 
Assistant yard and shipping superintendent...................... pee Tew ag ae 670 | 938 
| 


The following table shows a typical contract of 1916—1918 for the 
head sawyer’s compensation for passing logs of different top diam- 
eters once and twice through the gang saw. The head sawyer and 
assistant head sawyer.receive a bonus of 8 cents per day in addition 
to the compensation shown in the table. The rest of the mill crew, 
as has been stated, receive their pay on a percentage basis of the 


head sawyer’s compensation. 


Fassine oe one Pate 
og once | log twice . og once | log twice 
Top diameters. fone through Top diameters. through | through 
gang. gang. gang. | gang. 
Cents per | Cents per Cents per | Cents per 
log. log. log. 

BGR BRCHOS. oS oeten. ees eke 0.5 ey || Mu tirtnCDOSa. soni Scan okecctcceecccccs by 
(eet OMONES) Sa. 5.508 <2 kee e-e -6 SO ite—loeimCmhes 1 FPS sct Cet Tp ELL ee -8 
SESMIHCUOS! ooo 2. Seon sence -6 Onl AO OM GOOS os ke oe See Te. Aye oe 9 
Onmehes Pep iL. k. akk Si On| | MHRA e irrehvegs Ses PUY eie Ee Ad Pho ee? G8 a iat 
ORTOMHCHOS se. lee ao) 7 


The following table shows the compensation per 100 pieces in 
1916-1918 for piling lumber of different dimensions: 


Per 100 pieces. 


Per 100 pieces. 


em tL mehess CU AOR OL VEO ey Oimenes Arsh 2 A) PS spe 85 
4 by 9 and 8 inches...... . 9G) (1S by, 8'amdi 7inehes. 17.0. 5.5.04. Lae 
RE TITCHCR Th ei oe 68 | 14 by 6 and 5hinches............. . 28 
Me OChES. eee ate} 59 | 14 by 5 and 44 inches............. . 25 
4 by 54nd 5inches.............. diye] 275) aap fn a a cL a 2S ae ll gegen ae pe 
pemetanches 2032) ete, . SON Hiya imches. (7.008 Ua sO . 20 
Gem snehes. 2c. sse.4 sees «2 67 | 14 by 1llinches...... . 42 
MeMEEIICOCS. ow. kee oe. 58 | 14 by 9 and 8 inches............-- mae 
PLGGCNES... 2. 4s a. ee RR (LCD ER fea 8 oa OL 
3 by 64 and 6 inches.............. 248 | libby 6 and 5 inches... 2.2.7.2 . 26 
3 by 54.and 5inches.............. .44 | 14 by 44 and 4 inches............. tet) 
3 by 44 and 4inches.............. . 39 | 14 by 34 and 3 inches............. . 20 
3 by 34.and 3 inches.............. 30: jel byribineches-; 4.2 . 40 
2h OY MEIChes.... 2... aoe GSrlglaby On chests ssa aoe cw ee. = ol 
4 -Oyamcne: 22...) . ae eed Oe eyo ond 7 ANCMeS.. 2200. eo. 27 
} Dy Gamenes 4020.2. SLO 54 | 1 by 64 and d5inches.......-....-- . 24 
Riby qamehesy....2.. 0:0 Ea.) A by 4h and: Aimcwes. 1930252. 00 28 
P by Granches. 27... !: ot. 2 44 | 1 by 34 and 3 inches............-. aS) 
Py GaAmeUeSs 05... anc ecs ties. . Beery EM AY nate ce a re ee ae 27 
+ by 54 and 5inches............. 756.) Sema y ANGHeSS =. foe 24 
+ by 44 and 4 inches............. . 34 | } by 6 and 5inches...... eget tick hat. .19 
Rive mehess ..4 0s Sess sis 29 | ? by 44. and 4 inches.............- iyi 
|) 0 Ne es 56 |°2 by 34 and 3 inches.............- - 16 
Wye ane Satehes.. 2202... 2. -46| = by Gand 5 inchess....-.c- bt... .16 
by'Gumd/7 inches! 322...) .85 | by 44 and 4inches.............. 15 
by 53 and 44 inches............. SLIM se sbysaand: dinchéess!)! 0.8 Yee. 15 
Dy Ame terse tia. 3! tc. ceciak .29 | + by 6 and 5 inches......-...-./.- 16 
by 34 and 3 inches.............. *,28 | 4 by 44nd 4 inches...........-.. 15 

4, by PUimener me ee .4¢ | 4+ by 34:and 3 inches......:..---.- 15 
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A special contract for sawing small timber is made on the basis of 
$1.14 per 1,000 pieces, representing the compensation of the head 
sawyer. The rest of the mill crew receive the following percentages 
of the head sawyer’s compensation: Assistant sawyer, 90; refuse 
man, 60; edgerman, 100; assistant edgerman, 90; loader on cars, 
100; trimmers of slabs, 75; assistant trimmers of slabs, 40; log 
scaler, 100. 

The wages per 100 pieces for piling small timber of different dimen- 
sions were as follows in 1916-1918: 3 by 3 inches, 32 cents; 3 by 4 
inches, 38 cents; 4 by 4 inches, 48 cents; 4 by 5 inches, 54 cents; 
5 by 5 inches, 67 cents; 5 by 6 inches, 80 cents; 6 by 6 inches, 94 
cents. 

The following wages were paid for cutting, grading, and piling 
staves: For cutting staves one-half inch and more in thickness, 25 
cents per 1,000 feet b. m.; for cutting staves thinner than one-half 
inch, 27 cents per 1,000 feet; for grading staves, 9 cents per 1,000 
pieces; for piling staves, 19 cents per 1,000 pieces. 


COST OF PRODUCTION. 


No complete cost-of-production system is used by the mills in 
Sweden. The only efforts to standardize the cost-accounting system 
have been made by the employers’ association, but this system 
relates only to the actual cost of labor. Many mills have a defective 


cost-of-production system and do not know what the lumber costs_ 


to produce, including all charges at the time it is ready for ship- 
ment. In comparing the cost of production in several districts in 
Sweden, a variation of as much as 50 per cent was found, although 
the principal charges for raw material and labor would be about 
equal at least for mills in the same district. . 

Some mills contend that the cost of production before the war was 
as low as $14.50 or $15 per 1,000 feet board measure. Upon a close 
examination it was found that most of these mills did not make 
any allowance for depreciation of the plant and similar overhead 
charges, because it was claimed that the plant was amortized years 
ago, while other mills did not set aside a certain percentage of the 
profits for new machinery, ete. 

Stumpage values have nearly always been considered in Sweden 
as a safety valve for the profits, and the mills possessing their own 
forests do not always charge up to stumpage account the actual 
market value, thereby obtaining an erroneous impression of the cost 
of production. That there is room for improvement in this respect 
is evident, as the mills having efficient accounting systems feel that 
it would strengthen the selling policy of all the exporters if the 
actual cost of production were ascertained by all the mills. : 

In the following statement an estimate is given of the average 
cost of production for standard Swedish export mills for the years 
1913-14, 1917-18, and 1918-19. Objection may be made to different 
items and the cost of production may seem somewhat high; but it 
is believed that this statement is generally in accordance with the 
actual cost of the different operations and stumpage. The calcula- 
tion is not dependent upon special conditions, such as exceptionally 
low stumpage values based on the prices paid years ago when the 
stands were purchased. It is based on an average standard sawmill 
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of an annual capacity of about 16,000,000 feet board measure, 
operating 285 days in a year and requiring 118.7 cubic feet of raw 
material to produce 1,000 feet of planks, battens, and boards. 


AVERAGE Cost or PropucTION oF PLANKS, BaTTENS, AND Boarps or SwEDISH 
PINE AND SPRUCE IN 1913-14, 1917-18, anp 1918-19. 


el 


Items of cost. 1913-14 1917-18 | 1918-19 
Raw material. sors tori pond s2. 22s cei eee. ebb sss ees e=S: 2- $11. 09-$13. 33 $21, 24 $30. 00 
Pond: Storage of logs in pond, piling on land, etc.........----.------- ee 24 . 30 
Sawmill: j 
Value of refuse used as fuel in power plant.........-.-.-.-.------- {17520 1.36 1,20 
Wages in mill, including transportation to yard..-.....-.-.-.----- -95- 1.08 1.62 2. 40 
UMA RNIN ee eee ts oe cs eines eae min aids wisin wicinie nin minimise oie =i 14,20 28 -40 
Ree eS IRA see sek oat cara cate iain ctomicte aieicteia ere tials wlerme a wlotsto a .27- 40 1.25 +00. 
Slop Taya lige gM RAD AS Se eee ee eee le sfese ang) mere oe | 4.55 
Yard: 
Ee AMRVATOS WEES: 6 oot cin rete cscs oomemte ness cecmenccmmaasre cen -51- =. 54 . 87 1,27 
SERS SN Sea: oe CBee Pepe DEC Or Coa Crore anc REC ree nen t17—. 1.20 351 -35 
TRG ESS | os benehSgeseSAnNecsebod cabo ospedec Cres cESoning ape saree .03-  .07 - 06 -10 
ROLitEV ALO CUSUs- en. ae acl odwinn sesccccscbitessnccccsms-stocns fle, OL 1.44 1.72 
———SSSI—_————— | — 
Shipping: 
VINE Sines cheesiest borebodsnoodsedoobocrLiGonpoCuCrCSOO Sn sbbeasedEee .68-  .74 1.16 {275 
eparsmanilisuppliess scene sdecee ce - se stake ses = cewdadeseneonnisle= -14 .20 .30 . 40 
Tate SMIppiPICOStIeeLE aca. caeeee kk cesec sce tnceseucesesesetes .82- .94 1.46 2505 
General expenses: f 
Administration, office, ete......-..----- -95- 1.02 1,27 1.50 
Supervision and foremen, entire plant-. 14- .20 21 -30 
Liability insurance, all departments - 2 eu} F0G= 54.107 .24 .24 
INNS, eRe Ae ee Bene ee * -40- 47 . 60 1.20 
Minenms@rance: oo. J... 2. 30 54 - 81 
Depreciation of plant ‘ 1, 22 1.08 1.08 
Depreciation and interest on workmen’s houses..........--------- -47- 54 47 .47 
Interest on capital for operation of plant.............-.--.--.----- .61- .68 91 1,42 
Agent?s commission, cash discount, etc..............-..-....-:---- 1.08- 1.12 2.16 2. 43 
Mobaly SeneraheRPENSCS So om sack = oe bls cle seminle «see ee en eerie 5.06- 5.62 7.48 9, 45 
Grid tei eleiu ek hh obeyed irs rex 219, 35- 22.75 | 36.37 | 48.17 


a Average, $20.30. 


By analyzing the result of sawing a log it is generally found that 
the percentages of the different products are as follows: 70 per cent 
planks, battens, and boards; 8 per cent sawdust; 4 to 5 per cent 
loss in material through shrinkage; 12 per cent refuse and slabs 
(partly raw material for charcoal, pulp, and small-dimension lum- 
ber); and 6 per cent mill ends (split wood). The net value of these 
products at the mill is seen from the foliowing table (basis, 118.7 
cubic feet of raw material per 1,000 feet board measure): 


Net value at mill. 


Products. Per cent. Gubic 
1913-14 | 1917-18 | 1918-19 

a 5 EE EE ee ee Oe 2 ee CS EE ee ae beet cee | ERE 
Planksybattens; and! boards)... sseecis see. o.. d2s00 70 83.3 $20.30 $36.37 $48.17 
Sawdust ee Se te 2 es cic o man ae cee 8 9.5 18 179 1.27 
Shrnnapemeerewery Paver ple) jibe ie el 4 ASG EEL adae|aetae ae nate ales ot Seto ee 
Rens blemidieislase see coe Sho is eo ee 12 14.2 32 -88 
Mil T Crist ecm, ree o6k2 | ARIEL cath dd 6 “at By (5) 1.13 1.52 

Ota Ee EEE i ok. oe aot at eemceace *00 118.7 21.55 40.17 51.54 
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The value of refuse per 1,000 feet board measure was $1.25 in 
1913-14, $3.80 in 1917-18, and $3.37 in 1918-19. These figures are 
based on the current values in centrally located sawmill districts in 
Sweden. In places where there are no markets for waste material 
for pulp making they must be materially reduced. 

Under the section ‘‘Logging”’ a statement has been given wit 
regard to the cost of these operations and also an estimate of the cost 
of stumpage. It is believed, however, that in order to arrive at a 
satisfactory result in regard to the total cost of production of the 
lumber, it is advisable to consider the average cost of all logs delivered 
at the mill and not only to take into consideration the value of the 
logs cut in the mill’s own forests, because a large percentage of the 
sawlogs is purchased in Sweden. 

The pond charges include expenses for sorting the logs in the pond 
and storage on land or in water. A fair average for the whole year 
has been given in this estimate. The values of sawdust and refuse 
must be taken into consideration, as these commodities are of 
commercial value. The figures for sawing represent average figures 
covering many plants and are fairly constant, as wages are regulated 
by the employers’ association. Charges for repairs and supplies 
may vary a great deal, but as these items are small, they do not 
influence the total cost of sawing to any great extent. The cost of 
transporting lumber from mill to yard is included with sawmill 
wages, because separate figures for transportation costs were difficult 
to obtain. The figures for yarding and shipping costs represent 
mainly wages and are fairly constant in the different plants. These 
figures are based on cargo shipments. 

The overhead charges that figure in the books of the majority of 
the sawmill companies in Sweden seem to be too small and possible 
objections to the foregoing statement of the cost of production 
would probably be directed first toward these items. Attempts 
have been made, however, to include all reasonable charges that are 
believed to be consistent with a modern system of accounting in 
connection with sawmill operations. One important item is, for 
instance, the salary of the general manager, which in many cases 
does not figure in the accounts. Some Swedish mill owners contend 
that no salary should be charged, because they own the mills them- 
selves and consequently have no actual outlay for the management. 
The foregoing calculation, however, has taken these and other similar 
charges into consideration. In an average mill before the war at 
least 30 to-40 cents per 1,000 feet. would be required for management 
alone. Adequate charges are also made for office expenses, selling 
cost, etc. 

The charges for supervision and foremen for the whole plant can 
not satisfactorily be distributed among the branches of the sawmill 
plant. The same applies to liability insurance for workmen. They 
have therefore been considered as overhead charges. 

Taxes may vary a great deal according to the value of the plant 
and the location. As the system of a progressive scale in taxes is 
used in Sweden, this item of taxes is dependent largely upon whether 
or not the income of the mill is classified as excess profit. In the 
case of excess profit the taxes may be as high as 40 to 45 per cent as, 
for instance, one sawmill company in Sweden pays more than 
$2,000,000 in taxes at the present time. 
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The fire insurance covers the entire plant, including yard and 
houses. The charges for depreciation are considered adequate, 
based on a recently constructed mill. The depreciation and interest 
on workmen’s houses must be considered because these houses, in 
most cases, are regarded as a necessary part of the sawmill plant. 

The charges for interest on capital may seem excessive, but the 
same applies to this item as to the item of depreciation. Many mills 
fail to make adequate charges to this account. The interest is 
figured at a normal rate on the capital required to operate a sawmill 
of the mentioned capacity—that is, the capital required for wages, 
logs, raw material, and other expenditures. 

The charges for agents’ commissions, cash discount, etc., are 
standard charges amounting to about 5 per cent of the f. 0. b. value 
of the lumber exported. 

The total cost of production, averaging $20.30 per 1,000 feet board 
measure, May seem somewhat high For most sawmill operations in 
Sweden, and many mills, no doubt, were able to operate at a smaller 
cost before the war, particularly smaller mills not having excessive’ 
overhead charges. In regard to the cost of production during and 
after the war, it is difficult to arrive at any correct estimate. The 
variations for the different plants are too heavy and the values of 
stumpage have fluctuated materially from time to time. 

As before the war, stumpage values play an important part in the 
cost of production. As an example of the high cost of raw material, 
it may be mentioned that in 1919 one mill in southwestern Sweden 
had a cost for raw material alone, delivered at mill, of $45.50 per 
1,000 feet board measure. The wages increased materially as the 
cost of living went up. Lubricants, belts, and similar supplies were 
difficult to obtain and these commodities were often handled by per- 
sons who demanded exorbitant prices. The price of lubricants Alin 
was a hundred times higher in 1918 than in 1913. 

During the war the working hours also were decreased and this 
had an important bearing on the high cost of production. The 
increase in wages did not reach its climax at the time of the armistice, 
but has been climbing ever since. The institution of the eight-hour 
day in 1920 will materially increase the cost of production. 

Stumpage values, however, seem to be on the decline; during 1919 
the prices were not, so high as in 1918. 

The rate of interest ty on borrowed capital is higher at present 
than before the war. It was generally estimated that 5 to 54 per cent 
was paid on borrowed capital by most of the mills before the war, 
whereas at present 7 to 8 per cent would probably be considered the 
average rate of interest. 

If one considers the eee of a mill based on the production 
of planks, battens, and boards alone, and on purchased logs, it is 
easily seen that the sawmill business itself was not very profitable 
before the war nor even during the war, in many cases. A satis- 
factory profit can be made only if the waste material is carefully 
utilized eet the combination with other industries, such as pulp 
mills, charcoal plants, planing mills, and box factories. 

It is safe to assume that even under the most advantageous cir- 
cumstances few mills in Sweden can produce lumber at present for 
less than $40 to $45 per 1,000 feet board measure. Immediately 
before the war the cost of production would run not less than $18. 
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If lower costs of production are given, it is believed that charges for 
stumpage and overhead expenses may not have been accurately 
calculated. 

To persons not familiar with the present problems of the Swedish 
lumber industry it may seem that the sawmills make’ an unreason- 
ably large profit on the sale of their lumber, as the prices of lumber jn 
some cases have almost trebled, compared with the pre-war level. 
It appears, however, upon a close investigation of Swedish con- 
ditions that the cost of production has advanced almost in the same 
proportion, and were it not for the fact that the Swedish sawmills can 
utilize their waste material profitably many of them probably would 
not be in operation at present. 

There is always a heavy risk in connection with the Swedish saw- 
mill business, because the mills contracting for saw logs one year may 
not be able to have the lumber that is cut from these logs ready for 
shipment until two or even three years after the logging contracts 
have been made. In the meantime the prices of lumber may fluc- 
tuate a great deal and the mills may lose heavily. For instance, 
logs purchased at top prices during the summer of 1918 will not be 
ready for shipment before the summer or autumn of 1920, and as 
the stumpage value at that time will probably be lower than in 1918 
the profits will be small. 

It is believed that the majority of the Swedish mills did not make 
a larger profit before the war on the sale of their lumber than 6 to 8 
per cent. 

PLANING-MILL INDUSTRY. 


The development of the lumber industry in Sweden has followed 
lines similar to its development in Norway. At the start, centuries 
ago, round logs and square timber almost exclusively were produced 
for export, but later this industry gradually developed into the 
manufacturing of sawn lumber. A further development along the 
lines of exporting manufactured and semimanufactured wood ae 
ducts, in preference to unmanufactured material, has taken place 
during the last quarter century, and a considerable percentage of the 
rough lumber is now turned into planing-mill products, box shooks, 
sashes, doors, etc. The relative importance of the planing-mill 
industry, however, is not so great in Sweden as in Norway, where 
most of the lumber exported consists of planing-mill products. 

The most important district in Sweden manufacturing planed 
lumber, doors, sashes, etc., is the west-coast district, where the city 
of Goteborg takes the lead. The satisfactory shipping facilities for 
exporting, in parcel lots, to the principal European markets have 
developed the planing-mill industry in this part of Sweden. The 
box-manufacturing industry is one of the chief activities in the west- 
coast district. In this report sashes, doors, moldings, etce., will 
not be treated, as these products are in a class by themselves. 

The only semimanufactured lumber products closely allied to the 
sawmill industry are planing-mill products and box shooks. From 
the statistics in a following section it will be seen that the exports of 
planing-mill products have increased materially in Sweden durin 
recent years and in 1913 constituted about 15 per cent of the tota 
quantity for export of planks, battens, and boards. During the 
war the manufacturing of box shooks has greatly developed. 
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Swedish pine and spruce are easily worked, and when planed pro- 
duce a smooth and even surface in spite of the numerous knots. 
The small percentage of the upper grades, however, is a serious draw- 
back. Planed Swedish pine and spruce as export articles probably 
would not have been known in the world’s markets were it not for 
their excellent manufacture. 

The planing mills are usually operated in connection with box 
factories. In southern Sweden the mills often buy rough lumber, 
split wood, etc., resawing this wood in the planing mills into boards; 
but many planing mills also operate small sawmill plants, cutting 
their own stock for planing purposes from logs. Part of the output 
of these small sawmills may be sold as rough lumber, especially the 
wider dimensions (9 inches and wider), because it sometimes pays 
better to dispose of this stock in this way than to turn it into planing- 
mill products. Only the better grades of boxes are manufactured 
from such stock. 

The plan of a modern Swedish sawmill, box factory, and dry kiln 
is seen from figure 45. This plant is based on rail shipment, but is 
located close to a shipping port. The lumber cut in the sawmill is 
dried in a kin, and there is a sorting table outside the mill for grading 
the lumber. The transportation of the lumber from the sawmill to 
the kiln and from the kiln to the planing mill and box factory is 
effected by a transfer system similar to that used in the United 
States. 

In figure 64 is seen an efficient arrangement of the different machines 
in a combined planing mill and box factory. These machines are 


all of Swedish make. 


CREW OF PLANING MILL. 


The crew of a planing mill of an annual capacity of 10,000,000 
feet board measure, operating two planers and two resaws, would be 
28 men, as follows: One superintendent, 2 planer operators, 2 men 
feeding planers, 2 men at rear end of planers, 2 resawyers, 2 feeders 
of resaws, 2 men at rear of resaws, 2 trimmers, 2 graders, 1 filer, 
3 car pushers to planing mill from yard, 2 car pushers from planing 
mill to shed, 3 pilers in shed, and 2 boys handling refuse. 


EQUIPMENT OF PLANING MILL.? 


The planing mills are equipped with resaws, which are circular 
saws of a conical shape and somewhat similar to the shingle saws in 
the United States; but they seldom have a larger diameter than 24 
inches. The kerf is small, generally 1.5 millimeters (0.059 inch), 
and seldom more than 7; yt The feed is effected at a maximum 
speed of 140 to 148 lineal feet per minute. There are many types of 
resaws. In the larger plants double resaws are in general use. The 
following description outlines some of the principal features of 
these resaws.: 

DOUBLE RESAW. 


The double resaw has been designed especially for resawing planks 
and boards and is used by the larger planing mills and box factories. 


P ae ire = Bean 60 the tanger tl seed in Vey: eae planing mills and box factories have been 
ushed to a largeextent by the principal manufacturer in Sweden of planing-mill machinery, J. & C. G. 
Bolinders Mek, Workstad A/B., Biekholn: 7 - i 
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FIG. 65—AUTOMATIC APPARATUS FOR TRANSPORTING 
LOGS FROM POND TO MILL. 


FIG. 66.—SYSTEM OF CONVEYORS TRANSPORTING LUMBER FROM MILL 
TO SORTING PLANT OUTSIDE OF MILL. 
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Thin conical saw blades are used, by which lumber up to 9 inches 
wide can be split with a saw kerf of less than one-sixteenth inch, 
depending upon the condition of the wood and the dimensions. 
When cutting lumber of wider dimensions the saw kerf will nat- 
urally be somewhat greater. 

The machine has one right-hand and one left-hand saw working 
together in the same frame, but each saw has its own feed mechanism 
and countershaft, so that they work independently of each other. 
Between the saws is a table with rollers both on its surface and at 
its edges, so that the lumber can easily be passed back over the table 
for resawing. The frame is cast in one piece. 

Immediately in front and on both sides of the saw blades there 
are pressure rollers, which hold the boards steady even if the feed- 
roller pressure is thrown off, permitting the sawing of lumber of 
short lengths. . 

Both the feed roller and the pressure roller, independently of each 
other, can be set at an angle for sawing out boards that are thinner 
at one edge than at the other, or so-called weatherboards. 

Following are the specifications for one of these machines: 

Maximum depth of cut, 11? inches. 
Maximum diameter of saw blades, 314 inches. 
Maximum distance between feed roller and fence, 72 inches. 
Maximum distance between saw blades and feed roller or fence, 4-inches. 
Average rate of feed, 90, 110, and 132 lineal feet per minute. 
Countershaft’s pulley: 

Diameter, 15} inches. 

Face, 84 inches. 

Revolutions per minute, 630. 


BAND SAWS AND TRIMMERS. 


_ Band saws are used for resawing stock 9 inches and wider, because 
circular saws can not be used profitably for such purposes. The 
band saws are used principally in the planing mills and box factories. 
One of the largest types used in the Swedish mills is of the following 
description: The frame is heavy and is cast in a single piece. The 
feed mechanism consists of four (2 pairs) power-driven feed rollers 
6 inches in diameter, journaled in heavy frames, which are movable 
on long slides. Following are the specifications: 

Maximum depth of cut, 28 inches. 
Maximum distance between feed rollers, 14 inches. 
Rate of feed, 115 lineal feet per minute. 
Dimensions of saw wheels: 

Diameter, 56 inches. 

_ Face, 5% inches. 

Driving pulleys: 

Diameter, 194 inches. 

Face, 84 inches. 
Revolutions per minute, 600. 
Maximum length of saw blade (without allowance for brazing), 28 inches. 


The trimmers used in the planing mills are of about the same con- 
rr as those used in the sawmills, but the saw blade has more 
teeth. 


HEAVY FAST-FEED PLANER. 


Of planers there are many types. Most of them are operated on 
the system of rotary cutters and fixed knives combined. The follow- 
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ing description gives the principal features of the largest type of 
Swedish planer. 

The feed mechanism is double and consists of four pairs of feed 
rollers 16 inches in diameter, of which two pairs are placed in the 
front of the machine and the remaining ones immediately following 
the bottom fixed knives, which arrangement allows an effective and 
powerful feed without exercising unnecessary pressure on the lumber. 
The upper rollers are conveniently raised or lowered by means of a 
crank Fant the front side, and an easily accessible and adjustable 
screw prevents them from falling too low should a board pass through 
without being followed up by another. The lower feed-roiler spindles 
have their bearings in square blocks and are easily adjustable for 
woods of different hardness, etc. 'The gear wheels subject to the most 
wear are made of steel and all high-speed gears have machine-cut 
teeth. All gear wheels are well snarded by cast-iron hoods. 

The cutter spindles are made of Swedish steel and revolve in ball 
bearings. 

The front under cutter is journaled in a light but strong frame, 
which can be drawn out even while the machine’is running. If a 
reserve cutter with sharp knives is always kept in readiness, the 
change can be made in an instant without interfering with the work 
of the machine. The cutter head has chip breakers on all four sides. 
The thickness of the chip can be regulated from the front side of the 
machine while it is working. 

The side cutters are adjustable while running both horizontally 
and vertically and are furnished with cutter blocks for taking ordi- 
nary planing knives, also bushings for patent cutters, the latter 
being necessary if the maximum rate of feed for which this machine is 
designed is to be attained. Adjustable chip breakers are also fitted. 

The top cutter is journaled in a very heavy frame, which is con- 
veniently adjustable by a hand wheel from the front side of the 
machine. The cutter block has chip breakers on all four sides. 

The last under cutter (beading cutter) is adjustable both horizon- 
tally and vertically. The bearing at one end is easily removed, 
whereby cutter blocks with ordinary planing knives or patent cutters 
can be used. By using the latter the maximum rate of feed can be 
maintained even when beading. The rear table can be removed, 
leaving the cutter free. Both the front and rear table can be moved 
to or from the cutter spindle, so that when adjusted correctly in 
position no vibration need be feared. 

The bottom fixed-knife drawers are in duplicate; that is to say, 
they are placed side by side. Each drawer is fitted with three fixed 
knives placed at the most advantageous cutting angle. The drawers 
can be withdrawn and replaced independently of each other and 
without disturbing the working of the machine. A drawer with sharp 
knives can always be held in reserve to replace the one working in the 
machine when it becomes dull. There is a considerable saving of 
time by this arrangement, as the feed never stops while the drawers 
are being changed; and as the sharp knives are put in and set to work 
exactly before the dull ones are released, every board that passes is 
perfectly finished. The pressure above the drawer is regulated by 
means of a handle in the front side of the machine, which is connected 
to the drawer in such a way that when the pressure is applied the 
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drawer is raised and vice versa. There is a hand wheel for fixing 
the pressure arrangement to the size of work to be planed. 

The side fixed-knife drawers are fitted on heavy slides and are 
adjustable while the machine is running, both horizontally for different 
widths of lumber and vertically, so that the planing knives can be 
used throughout their entire length. 

The top fixed-knife drawer, which is placed immediately following 
the top revolving cutter, is pressed against the work by a simple de- 
vice and is at the same time easy to remove. 

The pressure devices are easily adjustable for diferent thicknesses 
of wood and different pressures. Over the bottom cutter and fixed 
knives, as also against the side cutters, the work is held in position 
by rollers working independently of each other, by which means 
uneven lumber receives an even pressure over its entire width. In 
front and behind the top cutter there are pressure rollers. Over the 
beading cutter the work is held in position by sliding pressure. The 

ressure rollers are furnished with aloned grease cups, by which means 
ubrication is very effective and the lubricating material is protected 
from shavings, dust, etc. 

The countershafts are fitted with ball bearings. The main counter- 
shaft of the planer is located behind the machine. The intermediate 
countershaft, with fast and loose pulley (the loose pulley running in 
ball bearings), as also the feed countershaft, are located under the 
floor; but they can also be located overhead, if necessary. 

Following are the specifications for the heavy, fast-feed planer: 

Maximum dimensions planed: 
Thickness, 6 inches. 
Width, 12 inches. 
Rate of feed, 60, 72, 85, 98, 113, 126, 154, 181, 208, and 236 feet per minute. 
Maximum capacity, 120,000 linear feet per 10 hours. 
Countershaft pulley: 
Diameter, i173 inches. 
Face, 8} inches. 
Revolutions per minute, 750. 


PATENT CUTTERS. 


In many planing mills there is great difficulty in obtaining high- 
class work from knotty and cross-grained or brittle wood at a high 
rate of feed when using ordinary sectional cutters, as the grinding 
and inserting of these cutters require the greatest accuracy to insure 
a perfect balance, and this work consumes considerable time. This 
disadvantage is entirely obviated by using patent cutters. 

The patent cutters are manufactured from Swedish tool steel by 
machines specially designed for this purpose. They are equilateral, 
so that every tooth cuts exactly the same amount of material. The 
patent cutters have six or more teeth and are circular in shape, thus 
insuring a perfect balance, which enables the machine to be run at 
a greater speed, giving a larger output. The profile remains the same 
until the cutter is worn out; the thickness and height of tongue can 
not fail to be correct. The changing of these cutters can be done in 
two or three minutes. 

These cutters can be used on any spindle, such as four-cutter 
planers or spindle molders. 
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SHAVING CUTTERS. 


The machines for chipping shavings from the planer are intended 
for cutting up the long shavings cut on a planing machine by the 
fixed knives. The machine cuts up shavings into very small pieces 
suitable to be carried, together with the cutter chips, in ordinary 
shavings spouts or in pipes, to the boilers or any other desirable place. 

The machine consists of two rotary cutters, each furnished with 
two knives and so constructed that the knives always meet at the 
same place. The cutters are journaled in a common frame, which 
can be withdrawn for inserting, sharpening, or exchanging knives; 
this is done once every week. No special feed mechanism is neces- 
sary. The machine is run by a single belt. 

The machine is located under the fixed-knife drawers of the planer 
and at a convenient distance from them, It is furnished with a fast 
tad loose pulley and is started and stopped from the front side of the 
planer. 

RESAWING AND PLANING METHODS. 


The successful operation of a planing mill is based on a skillful 
utilization of raw material, as the charges for planing alone would 
barely cover the cost of labor. The profit derived, therefore, must be 
dependent upon the individual operator's success in effecting the 
highest possible saving in raw material. Through agreements estab- 
lished years ago between the exporters and consumers abroad, the 
price basis of planed lumber is made the rough sizes, allowing one- 
eighth inch on the thickness and one-fourth inch on the width of 
each piece for planing; for instance, 1 by 44 inches nominal (rough) 
measure is required to be $ by 44 inches actual measure (planed), and 
the prices based on 1 by 44 inches. This allowance was considered 
necessary Many years ago when the technique of the planing-mill 
industry was less developed than it is now. Since that time, how- 
ever, the design of planing-mill machinery has made important prog- 
ress, especially in the saving of material. The waste in chips when 
planing now amounts to only a fraction of the allowance mentioned. 

Each planing mill has its own method of resawing raw material 
in the most profitable way, and this is usually done by resawing 
planks and battens into boards on special circular resaws, because 
the circular resaws have a smaller kerf than the gang saws. Boards 
are the only dimension lumber for export that is planed in Sweden. 

The rough stock for planing purposes must be dried at least six 
months before it is planed. The moisture contents of such stock 
does not generally exceed 25 per cent. Many mills have found 
it profitable to install kilns for this purpose. 

n cutting logs to produce lumber for planing purposes, special 
sawing schedules are in effect, which differ considerably from the 
sawing schedules used in cutting rough stock for export. Rough 
stock for planing purposes is generally cut with considerable wane. 
If such stock were edged in the ordinary way in the sawmill, a large 
percentage of raw material would be wasted in edgings; therefore, 
the waney stock is resawn in the planing mill and not edged before 
it is run through the planer, because the waney portion of the lumber 
is removed by the side cutters and the only consideration that must 
be given such rough stock is that sufficient material must be left to 
provide for the tongue and the groove. 
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The following schedule shows ‘the system of resawing rough stock 
of planks and battens in many planing mills in Sweden: 4-inch stock 
is resawn into 3 pieces of a nominal thickness of five-eighths inch 
and 8 pieces of a nominal thickness of three-quarter inch; 3-inch 
stock, into 4 pieces five-eighths inch thick and 1 piece three-quarter 
inch thick; 24-inch stock, into 3 pieces five-eighths inch thick and 1 
piece three-quarter inch thick, or 3 pieces seven-eighths inch thick, 
or 2 pieces 1 inch thick and 1 piece five-eighths inch thick; 2-inch 
stock, into 3 pieces one-half inch thick and 1 piece three-quarter 
inch thick, or 3 pieces three-quarter inch thick, or 3 pieces one-half 
inch thick and 1 piece five-eighths inch thick, or 2 pieces three- 
quarter inch thick and 1 Pe five-eighths inch thick; and 1-inch 
stock, into 1 piece one-half inch thick and 1 piece five-eighths inch 
thick. Four pieces of weatherboard are resawn from 24 by 7-inch 
stock, which are three-quarter inch at one end and one-quarter inch 
at the other end. By nominal thickness is meant the thickness on 
which the boards are sold; the actual thickness would be less, as was 
previously explained. 

The foregoing figures represent the resawing of regular stock sizes 
from the sawmill yard. Many mills, however, cut special stock for 
the planing mills and the following schedule gives some of the princi- 
pal dimensions of this nature cut in Sweden from rough stock of 
planks and battens: 24-inch stock is resawn into 2 pieces of a nomi- 
‘nal thickness of 14 inches; 24-inch stock, into 5 pieces five-eighths 
inch thick or 2 pieces 14 inches thick; 274-inch stock, into 2 pieces 
14 inches thick or 4 pieces five-eighths inch thick; 22-inch stock, | 
into 2 pieces 14 inches thick; 24-inch stock, into 3 pieces three-quarter 
inch thick; 17-inch stock, into 4 pieces one-half inch thick or 2 
pieces 1 inch thick; 14-inch stock, into 2 pieces 1 inch thick, or 1 
piece 14 inches thick and 1 piece three-quarter inch thick, or 4 pieces 
one-half inch thick; 1?-inch stock, into 3 pieces five-eighth inch 
thick or 2 pieces 1 inch thick. 

The first condition for employing such exceedingly fine resawing 
methods is that the raw material must have the required dimensions 
and must be accurately cut. Lumber from circular mills can not 
usually be resawn in the manner mentioned. Consequently the 
planing mills operating with stock from circular mills have greater 
difficulty in saving raw material unless the lumber is either cut to 
exact sizes or somewhat in excess of the required dimensions. Before 
purchasing such circular-sawn lumber, the inspector for the purchaser 
exercises the utmost care and takes every fraction of an inch into 
consideration. 

Considering the fact that a large percentage of Swedish rough lum- 
ber for export is imported for planing purposes and that the importing 
countries frequently employ the same methods of resawing as are used 
in Sweden, it is readily seen to be of the greatest importance to these 
importers to receive Swedish rough lumber well-manufactured, 
especially when one takes into consideration that heavy charges 
for freight, custom duties, etc., are added to the cost of the raw 
material. 

The resawing schedule given may seem unsatisfactory to many 
mills, because in some cases the planed lumber produced may be 
somewhat scant. These schedules therefore, can not be said to be 
in use in all mills. It depends upon the markets and the customers 
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of each mill to what extent they can employ such schedules. For in- 
stance, to cut 3 thicknesses of three-quarter inch each from one batten 
2 inches thick, would generally be considered inadvisable. The 
same applies to cutting two pieces 1 inch thick from 1?-inch stock. 
It is claimed that planed lumber resawn from such stock has fre- 
quently been sent to the London market on consignment. In this 
market the lumber is sold at auction sales and as the purchasers have 
an opportunity of inspecting the lumber before the purchase is made, 
no claims are afterwards considered, but the prices are usually 
correspondingly low for such scant stock. ese consignment 
practices, however, are discouraged in Sweden. 

It is generally required that the upper cutters touch the back of 
each board. Otherwise, the planed lumber is considered scant. If 
the lumber, through some faulty resawing, turns out scant, it is 
dressed down to the next size, in preference to having it shipped 
along with other stock having the required sizes. There is no pro- 
vision in the Swedish grading rules to the effect that the lower grades 
may beshipped scant. Cull stock, as well as first grade, must always 
have the measurements required by the grading rules. As a rule, 
it may be said that the saving in raw material by resawing is larger 
in case of narrow widths than in wide stock. 

The following example shows the resawing of a waney batten 24 
by 7 inches: 1 piece $ by 7 mches; 1 piece § by 64 or 6 inches; and 
1 piece $ by 5 inches. [If the batten were square-edged, the width 
of all three pieces would have been 5 inches. In this case it is seen 

pro eay cit i material has been saved by resawing the waney 
stock. 

Besides this saving in raw material, it has also been found that the 
grade of discolored rough lumber, after bemg planed, may be raised 
considerably because the discoloration is often present only at the 
surface. This is a very important point to consider, because by 
planing rough discolored stock the sawmills may sell at full price a 
large percentage of the blue lumber, which would otherwise have to 
be sold at a reduction. Not only discolored lumber but also lumber 
containing other defects that would classify it as better class cull 
stock may be materially improved in grade by planing. 

It has usually been found that rough lumber of other than cull and 
discolored stock may be raised in grade by bemg run through the 
planing mill. For instance, second-grade battens, rough stock, 
may yield 25 per cent of first-grade planed stock, 74 per cent of 
second-grade planed stock, and 1 per cent of third-grade planed stock. 
Third-grade rough boards may yield 100 per cent of second-grade 
planed stock and fourth-grade rough stock may yield 25 per cent of 
second-grade and 75 per cent of third-grade planed lumber. Un- 
sorted scantlings, rough stock, may give 10 per cent of first grade, 76 
per cent of second-grade, and 14 per cent of third-grade planed lumber. 

The average length of the lumber also is generally imcreased by 
planing because the wane can be utilized profitably. 

After resawing, the lumber is trimmed, giving thestock asmall excess, 
usually about one half inch. From the trimmer the lumber is passed 
through the planer. The surface of the planed products is perfectly 
smooth on account of the fixed knives, which shave off thin ribbons 
of the same length and width as the piece. The thickness of these 
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shavings may be regulated; they are often thin enough to be trans- 
arent. 
: The planers are operated in such a way that the surface cut by the 
ang saw is dressed by the upper rotary cutters, while the face of the 
Board that is being cut by the circular saw is surfaced by using the 
fixed knives only. This is possible because the surface cut by the 
circular saw is very smooth. In case of rough surface on both sides 
of the board, both the upper and the under cutters must be used 
and the fixed knives also are employed on face side, but the waste is 
somewhat larger by this procedure. Even the knottiest piece of 
lumber may be surfaced without chipping and tearing the grain, 
provided the stock is dry and the planing is done efficiently. 

The shavings are passed through a cutter installed immediately 
under the planer on the ground floor of the mill. In this cutter the 
shavings are cut into chips for pulp material or the shavings may 
also be manufactured into excelsior on special machinery with revolv- 
ing disks. Through blow pipes the shavings from the upper. under, 
and side cutters are removed. 

In most cases the total waste in material through resawing and 
planing combined would hardly exceed five sixty-fourths inch in thick- 
ness. Thus the gain in material is made on the thickness of the 
board; cn the width the mills do not figure on any gain. 


DIMENSIONS OF PLANED LUMBER. 


The usual dimensions of planed lumber are as follows: Thickness— 
4, 3, 2, $, 14, 14, and 14 inches, many other dimensions, such as 13 
inches, may be termed odd sizes); width—4, 44, 5, 54, 6, 64, 7, 8, 
9, and 11 inches; average length—15 to 16 feet for stock 64 mches 
and less in width and 14 to 144 feet for stock 7 inches. and up. 

Weatherboards and rustic also are manufactured by some concerns. 
Sometimes the mills may plane lumber to conform with the metric 
measurements, as this can very easily be effected. In trimming 
the lumber the same system is followed as with rough lumber. The 
Swedish exporters have seriously considered trying to enforce the 
metric system in the dimensions produeed in the planing mills be- 
cause a great saving in raw material could be effected through the fact 
that the standard of measurement in the metric system is smaller than 
that of the system now used. The same dimensions for planing-mill 
products are used in Sweden and Norway. 

In some countries the importers specify that the planed boards 
must be of a certain specified size expressed in millimeters. In such 
cases the manufacturers can not make any considerable gain in raw 
material, but the prices are correspondingly higher. As this stock 
is often sold with a written guaranty in regard to measurement, 
some importers are very exacting in their inspection, and if a varia- 
tion from the specified sizes can not be ascertained in the case of one 
piece of lumber, five or more pieces are piled one on top of the other 
and the total thickness of all five pieces measured and divided by 
five. It any discrepancy is found by this method a complaint is 
sure to follow. Some importers are provided with almost scientific 
instruments called micrometers, enabling them to measure dimen- 
sions of planed boards to a fraction of 1 millimeter. 


160 SWEDISH LUMBER INDUSTRY AND LUMBER EXPORT TRADE. 


Some limited quantities of moldings are produced in Sweden, but 
it is claimed that producing moldings for export is not profitable on 
account of the variety of patterns and the extra trouble in filling 
eae sig ie Therefore the mills generally do not care to cater to 
this trade. 


GRADING AND LOADING. 


The grading of planed lumber in Sweden is dependent upon se 
many circumstances that no one has attempted to give any definite 
written grading rules. The quality of the lumber itself is inferior to 
the usual planing mill products of soft woods in the United States, 
mainly because there is practically no clear lumber to be obtained 
from Sweden. On the other hand, the manufacturing of planed stock 
in Sweden is better and it is not necessary to run the planed lumber 
through sanders before it is used. Therefore it is possible to sell 
Swedish planed lumber in so distant a market as Australia, which 
is nearly 13,000 miles away from Sweden, but only about 7,000 miles 
distant from the Pacific coast of the United States. 

On account of the presence of knots Swedish planed lumber is used 
only where it can be painted. Otherwise, the appearance is very 
poor. 

The planed pine lumber is graded into first, second, and third 
grades or sometimes into four. Absolutely clear stock may be sep- 
arated from the remainder of the first quality but the quantity of 
this grade is very small, often less than one-half of 1 per cent. The 
lumber may also be shipped unsorted (that is, containing first, second, 
and third grades in the proportion in which they come from the planer, 
but eliminating fourth grade and cull). Usually lumber 5 inches 
wide and less is sold unsorted. 

Spruce lumber is usually graded into mixed grade, which consists 
of first and second grades, and third grade or is also sold unsorted. 
For the British colonies, pine and spruce are sold in two grades: 
Colonial first, which consists of first and second grades, and colonial 
third. Weatherboards are sold unsorted. 

The lumber is branded according to the same system used for 
rough stock but it is often customary to indicate, either by a special 
brand or by a special color, that the stock is dressed lumber. The 
result of the grading of the better stocks may be given roughly as 
14 per cent of first grade, 80 per cent of second grade, 104 per cent of 
third grade, and 8 per cent of discolored and cull. If graded for 
British colonial markets the result is usually 80 to 85 per cent of 
colonial first and 15 to 20 per cent of colonial third, besides cull, 
which varies a great deal. Cull stock may find a market in the 
era omen and a few other countries but is usually disposed 
of locally. 

Like sawn lumber, planed lumber is always shipped with the pine 
and spruce distinctly separated. 

From the mill, the lumber is taken to sheds, where it is piled solidly 
according to dimension and grades. Thence it is transferred to 
barges when shipment is made. The barges are always covered on 
all four sides with walls and must be protected by roofs. In regard 
to the bundling of planed lumber, there are different regulations in 
almost every country. 


Special Agents Series No. 195. 


Courtesy of Uddeholm A/B. 
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FIG. 70.—ACCURATE LENGTH MEASUREMENTS OF SWEDISH 
PINES ies elANK VALONG WHICH ihre ssinAle = ll Ness 
STRETCHED IS THE CORRECT MEASUREMENT. 


FIG. 71.—SAWDUST PILE WORTH $10,000, 


SWEDISH LUMBER INDUSTRY AND LUMBER EXPORT TRADE. 161 


The following schedule gives an idea of tne rules with regard to 
bundling planed lumber for shipment to some of the principal markets: 
London market—4 by 4—11 inches, $ by 4-11 inches, and ? by 4-7 
inches must be bundled; # by 8-11 inches need not be bundled; $ by 
4—5 inches must be bundled; % by 54-11 inches need not be bundled; 
3 by 4-11 inches and 1 by 4-5 inches must be bundled; 1 by 53-11 
inches and 14 and 14 by 54 inches need not be bundled. West coast 
of England—# by 7 inches need not be bundled and ? by 6} inches 
and down must be bundled. Australia and South Africa—{ inch 
and thicker need not be bundled and 2 inch and less must be bundled. 
Netherlands—? inch and up need not be bundled and 3 inch and 
less must be bundled. Denmark—The bundling is dependent upon 
the buyers’ orders in each case. 

The bundles are usually made up in the following way: 4-inch 
boards, 6 to 8 boards to the bundle; 3-inch boards, 5 to 6 boards to 
the bundle; 3-inch boards, 4 to 6 boards to the bundle; $-inch boards, 
5 boards to the bundle; and 1-inch boards, 5 boards to the bundle; 
weatherboards, 4 boards to the bundle. 

A crew of four men can load about 50,000 feet board measure of 
planed boards per day. If the boards are bundled, this crew can 
load only 30,000 feet per day. 


LABOR AND WAGES. 


Work in the planing mills and box factories is made on a contract 
basis in the same way as in the sawmills. The operators of the planer 
obtain a certain compensation per 1,000 linear feet of lumber turned 
out and the remainder of the crew receive payment in proportion to 
this compensation. 

In 1914 the planing-mill foreman was receiving a salary of about 
$536 per year and in the winter and spring of 1919, $884 per year. 
The following percentages and wages apply to the workmen in the ma- 
jority of the Swedish mills during 1914 and winter and spring of 1919: 


Per- 
Positions. cent- 1914. 1919. Positions. cent- 1914, 1919. 
: ages. ages 
Cents Cents Cents | Cents 
er er ner per 
hour. hour. hour. | hour 
Operator of planer........ 100 14,7 San 8) Mere geeceseae sae cee aes 90 13.3 31.3 
esa wyGbeeres 2. s-ct2.. 100 14.7 34.8 || Car pushers to planing 
Assistant operators of f millfrom yard..-.......| 105 15.4 36.5 
nL eee 70 10.3 24.4 || Car pushers from planing 
Assistant resawyer....... 70 10.3 24.4 milltoshed..........-- 100 14.7 34,8 
Bivibarhiit) oe O02 80 11.8 O75Ril| Sealersimmshed. wee 100 14.7 34.8 
tiers eM eects: 9 | 14.0 33.1 || Boys handling refuse. ...- 50 7.4 | 17.4 
} | | 


The following schedule for 1916 to 1918 is representative for 
contracts covering planing-mill labor in Norrland, on the basis of 
24 cents per 1,000 linear feet, with 15 per cent additional for boards 
8 inches and more in width: Operator of planer, 100 per cent; 
resawyer, 100 per cent; assistant resawyer, 90 per cent; grader, 100 
per cent; trimmer of planed lumber; 70 per cent; feeder for resaw, 
65 per cent; man at rear of resaw, 60 per cent; feeder of planer, 55 
per cent; trimmer (rough stock) 80 per cent. For resawing weather 
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boards, the wages were 5.4 cents per 1,000 linear feet; for bundlin 
boards, 0.4 cent per bundle; for trucking boards from mill to shed, 
34 cents per 1,000 feet board measure; and for trucking raw material 
to the planing mill, 20 cents per 1,000 feet board measure; for lumber 
1% inches and thicker, 27 cents; for lumber 13 to 1 inch thick; and 34 
cents for lumber three-fourths inch and less in thickness. 


COST OF PRODUCTION. 


Usually many mills in southern and southwestern Sweden acquired 
a large percentage of their raw material by purchases of planks and 
battens from smaller interior mills. The following may be con- 
sidered as average prices per 1,000 feet board measure f.o.b. interior 
sawmill, immediately before the war, for lumber of different widths: 
9 inches, $19; 8 inches, $17.65; 7 inches, $17.65; 6-64 inches, $16.85; 
5-54 inches, $15.80; 4-44 inches, $14.75. Freight charges to the 
planing mill were $1.50 to $2.50 per 1,000 feet board measure. 

In 1918 the corresponding prices were as follows: 9 inches, $44.75; 
8 inches, $43.65; 7 inches, $42.35; 64-6 inches, $41.30; 54-5 inches, 
$40.20; 44-4 inches, $39.10. Freight charges to the planing mill 
were $8.50 to $10.15 per 1,000 feet board measure. 

The following statement is an estimate of the cost of planing in 
an average sized plant, and refers to the years 1913-14 and 1918. 
The present cost would probably be somewhat higher, as the wages 
have incerased since this estimate was made: : 


Items of cost. 1913-14 1918 Items of cost. 1913-14 1918 
Wragest ob lee tees oe see | $0.95 $1.49 || Depreciation on plant.......- $0. 43 $0.95 
SUpplieS = sehen hen ee te nace Al 1.22 || Interest on capital. .........- -08 a 
repairs GALL s eases ee es! | 07 TD axes Ie Pee So ee 14 1.08 
Accident insurance and | — 
hospital JAA Se Ae bea -05 14 |) Totals ss. ates one 2.18 5. 29 


Bird imsurancer seuss - beeen. - 05 .10 


BOX FACTORIES. 


The essential feature in manufacturing box shooks is to effect a 
close utilization of raw material, and in the box factories this close 
utilization is accomplished to the highest possible degree. Many 
mills that had not previously specialized in this industry, but began 
manwacturing box shooks during the war on account of the large 
profits made during the abnormal times, now find themselves in a 
difficult position, because during normal times it requires more than 
ordinary experience in mill operation to run a box factory satis- 
factorily. Many people seem to think that any kind of raw inaterial 
is suitable for box shooks, but this is a great mistake, and concerns 
operating exclusively on waste as raw material for boxes are not 
Wele to make a success of the undertaking. 

Considerable complaint is heard in Sweden of many incompetent 
box-factory operators failing to calculate correctly the cost of pro- 
duction, thereby often underselling their competitors at a great loss 
to all concerned. 

The larger box factories use as raw material logs, planks, battens, 
split wood, and sawmili waste. The equipment of the mill largely 
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determines what raw material is used. The most profitable operation 
seems to be a combination of the raw materials mentioned. Even 
top logs down to 34 inches are used in cutting stocks for box shooks. 
Of planks and battens, exceptionally waney stock not suitable for 
ordinary shipping stock is preferred because waney lumber can be 
utilized effectively, even more than in the ordinary planing mills. 

Hach mill has its own method of resawing the raw material. Both 
pine and spruce, and to some extent hardwoods, are used for this 
stock. Spruce is always preferred for food containers on account 
of the absence of smell and taste in this wood. Swedish pine and 
spruce are generally excellent box material and will hold nails well. 
The knots are firmly incased and do not come loose, and the wood 
does not split or check. 


EQUIPMENT. 


A number of small machines of various types are found in the 
Swedish box factories. Of resaws there are several types in use. 
The following description is given of a double resaw used by the 

‘larger box factories, where the splitting of short pieces of lumber 
into thin box boards is carried on on a large scale and where accurate 
dimensions and the least possible loss are necessary conditions of the 
manufacture. The machine is constructed with two saw blades on 
separate spindles, the idea being that the board sawn by the first saw 
is split in two by the second saw. The feed is accomplished by 
means of an endless chain fitted with qpeiections, which carry the 
work continuously to the saw blades. The saw blades, which should 
be conical and have a thickness corresponding to No. 19 to 20 Bir- 
mingham wire gauge, depending upon the depth of the cut, are 

steadied while running by leather-covered set screws, both in front 
and behind the center of the blades. 

Following are the specifications for this machine: 

Maximum diameter of saw blades, 244 inches. 
Maximum length that can be cut with two blades, 234 inches. 
Maximum length that can be cut with two blades and special pressure device, 
273 inches. 

Maximum length that can be cut with one blade, 71 inches. 
Minimum length that can be cut of narrow lumber, 6 inches. 
Minimum length that can be cut of wider lumber, 8-10 inches. 
Maximum distance from first saw blade to fence, 2 inches. 
Maximum distance from second saw blade to fence, 1 inch. 
Minimum thickness that can be split, five thirty-seconds of an inch. 
Maximum depth of cut, 8 inches. 
Rate of feed, 39, 66, and 100 linear feet per minute. 
Countershaft pulley: 

Diameter, 153 inches. 

Face, 84 inches. 
Revolutions per minute, 710. 


Besides a variety of planers of different sizes, built on more or less 
the same principle as was described in a previous section, a few types 
of automatic box machines are in use. 

There is only one automatic shook machine of Swedish make, of 
which the following description is given: 

This machine is intended to take material roughly trimmed and 
edged, and to ee tongue, groove, glue, joint, and make up finished 
box sides and ends, etc., to the exact dimensions required. The 
operation is performed automatically from the time the boards are 
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fed into the machine until the finished box sides or ends, etc., are 
delivered by the machine. 

The boards are fed into the machine as in an ordinary planer on 
one or both sides and are tongued and grooved. The edge is then 
glued if desired and the boards are jointed together, trimmed to the 
desired length, and cut up into widths corresponding to the dimen- 
sions of the box sides or ends, etc. 

For the operation of the machine two men are required, one man 
for feeding the boards into the machine and one for operating the 
machine and looking after its planing steel, cutters, and saws. 

The maximum rate of feed is 90 linear feet per minute, which for a 
10-hour working day, with 6 by 4 inch by 24% foot lumber, makes 
about 9,000 feet board measure, or about 7,000 pieces of 24 by 18 inch 
finished box shooks. If three cross-cut saws are used, double the 
number of finished shooks will be obtained. 

The machine consists of the following principal parts: Planing 
machine, glueing device, jointing device, side-shifting device, length- 
adjusting apparatus, cutting-up apparatus, and delivering apparatus, 

The ninth machine has, as usual, a feed mechanism having four 
driven rolls, following which come the under cutter for planing the 
bottom side, the top cutter for planing the top side, and the side- 
cutters for planing the edges of the boards and at the same time 
cutting the tongue and groove, which are of the dovetail type. 
There are four side cutters arranged, two on each side. They are 
all set to an angle for making dovetail joints. 

The glueing device is placed immediately behind the side cutters. 

The jointing device consists of a feed mechanism, which takes 
hold of the board as soon as it has passed the planing machine and 
glueing device, and by a quick motion drives it into joint withthe | 
preceding board, after which the jointed material is moved auto- 
matically sidewise by a sliding apparatus called the side-shifting 
device. This device moves the jointed material automatically to 
one side a distance equal to the width of one board, so that as each 
board comes from the planer, planed, tongued and grooved, and 
glued, it meets the preceding board in correct position for forming a 
joint with it. 

As the jointed material is moved sidewise to leave room for each 
board coming through the machine, two or three crosscut saws adjust 
the length to an exact dimension. 

By means of a resaw the jointed material is cut into box ends or 
sides of the exact width required. 

The last device in the machine is the delivering apparatus, which 
delivers the finished jointed material. 

The box shooks may be turned out with single or with double dove- 
tails. In the latter case seven-eights inch stock is resawn on a band 
saw into two pieces three-eights inch thick, which materially increases 
the output. 

Following are the specifications for this machine: 

Maximum dimensions of finished material, 37 by 32 inches. 
Minimum dimensions of finished material, 10 by 10 inches. 


Maximum thickness of finished material, seven-eighths inch. 
Minimum thickness of finished material, five-sixteenths inch. 
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Length of raw material: + 
aximum, 38 inches. 
Minimum, 18 inches. 
Width of raw material: 
Maximum, 7 inches. 
Minimum, 3 inches. 
Rate of feed, 54, 60, 67, 73, 80, and 90 linear feet per minute. 
Driving pulley: 
Diameter, 11} inches. 
Face, 73 inches. 
Revolutions per minute, 1,300. 


This machine is said to work satisfactorily, but it is claimed that it 
has the disadvantage of requiring considerable time in changing the 
steel to plane shooks of different dimensions. The machine should 
be driven by its own electric motor of 40 effective horsepower. 


SAWING OF RAW MATERIAL. 


Mills sawing their shooks from logs often use the following sawing 
schedule, according to Forester M. Nordquist: 


Number | Thickness Number | Thickness 


Top diameters oflogs. _| ofshooks.| of shooks. Top diameters of logs. ofshooks.| of shooks. 
Inches. Inches. 
A-S INCHES ess hay ee tid: ess Je - 7 ead ee | f 4 ea 
y, C4 | ) 
Be ei ae 4 iP SR-OMOCHOS tere rae ss ctakeeia aie | ; ; 
F 4 oo | 2 eI 
64-7 inches. .......-...-.----- | 3 Intra dg anarenust Maatsie cts | 2 1 
a} ye a} 
MaeSITICHOSE Sty. 2 aie e/0d5n, 223% | = re | 2 2 
1 2 | 


The lumber is not edged but is dried, either in kilns or in the open 
air. After drying the lumber is resawn on circular saws to smaller 
dimensions and cut to suitable lengths, whereupon each piece is edged. 
In this way considerable material that would otherwise be wasted in 
the form of edgings is saved because individual attention can be given 
each small piece in edging, thereby effecting the largest possible saving 
in ea material. If the shooks are to be dressed they are run through 
a planer. 

One system of sawing material for box shooks has been found very 
satisfactory. The logs are first halved and then taken out to the yard 
to be dried. After drying the two half logs are cut to the required 
dimensions on gangsaws, with blades of 19 to 20 Birmingham wire 
stage It is claimed that lumber cut from these logs is especially 

in texture and that the knots are firmly pressed into the wood 
during the process of drying, so that stock cut from these logs is espe- 
cially suitable for planing purposes. Itis claimed that the waste of 
each log that can not be turned into box shooks represents only 17 
to 18 per cent of the cubical contents of the logs. 

Another system of manufacturing box shooks is used by the Sifveans 
A/B. of Goteborg, which has improved upon a machine that is manu- 
factured and commonly used in the United States. This mill cuts the 
lumber from logs with a large percentage of wane. The wanes are 


‘The raw material should be at least 2 to § of an inch longer than the finished material. 


166 SWEDISH LUMBER INDUSTRY AND LUMBER EXPORT TRADE. 


then edged at an angle of 20, 30, or 40 degrees, according to their form, 
whereby only a slight portion of each elie or batten is edged. By 
sorting the various categories of raw materials representing 20, 30, 
or 40 degree wanes and running this lumber through the American 
box machine, the pieces are glued together in the way shown in figure 
95. Furthermore, the mill also takes advantage of the taper of the 
log by joining the butt and the top end together as seen on the same 
figure. This represents the closest utilization of raw material found 
in any factory in Sweden. The glued and joined pieces are there- 
upon resawn on band saws into suitable thicknesses. 

Besides the considerable saving in raw material this system has 
another advantage of having a larger gluing surface at the joints, 
which materially strengthens the shooks. 


DIMENSIONS OF SHOOKS. 


There are very few standard dimensions of box shooks. Even some 
of the largest importers abroad do not seem to understand the ad- 
vantage of standardizing their shook specifications. The mills in 
Sweden are therefore generally unable to keep shooks in stock but 
make them on special orders. 

The prices vary materially in each case, depending upon specifica- 
tions. Itis always a matter of bargaining whether the boxes shall be 
made up of one, two, three, or more pieces, and this materially in- 
fluences the price, as the supply of wide stock in Sweden is limited and 
its prices are high. 

The following are a few standard box specifications turned out by 
the Swedish factories: 


Pyramid butter box for Ireland: ° Dimensions. 
ACG 11 (I i Pe ae 2 NN, AN ON SN 12 inches base, 11 inches top, 13 inches high, 
3%; inch thick. 
SLOG: tum ys hay ey eS cree yt eee 134 inches base, 124 inches top, 13 inches high, 
7s inch thick. 
Dep MLS OES Ue 124 by 124 by 3% inch. 
Lbottems: fy oe ites heirs) 134 by 134 by 3% inch. 
Soap boxes for United Kingdom: 
rift (0 (ne a Vii aw nee rt os 132 by 82 by 2 inch. 
sia ke ae epee geet ee 183 by 8} by 2 inch. 
ETOP L OPE ALS DOR Aa ee Be 183 by 134 by 7, inch. 
1 bottom....................--183 by 13% by 33, inch. i 
PAT =! 10 Es Oe Mes OMT BEL | _...155 by 6% by % inch (planed on one side). 
q1 )2 Sides....-.-....--.2 22... .20% by 6& by x5 inch (planed on one side). 
TTT Re MA ae, bie Perens 20 by 153 by 33; inch (rough). 
1 bottom... ./. ee 9 cet A fe BO 20 by 153 by 53 inch (rough). 
Salt boxes for United Kingdom: 
DieiGegs Meu eet le Oe 148 by 131 by 53; inch (made up from 3 and 
4 inch shooks. ) 
DCHURY Pee Re etre sts Rene Oe 131 by 134 by ;; inch (made up from 3 and 4 
inch shooks). 
Ll top and} 1 hottiombes 4254/5. 27.21 13% by 13% by 35; inch (made from up 3 and 
4 inch shooks). 
AP DPAGOR! oie oo See Rita ee Shae eee 134 by 2 by $inch. 


One factory in Sweden has standardized the manufacture of 
boxes called ‘‘Torroba,’’ which are sold mainly in the United King- 
dom. The box shooks are made on the American box ‘machine 
previously referred to, and it is claimed that these boxes require 
20 per cent less wood than boxes of the same capacity turned out 


* Shooks to be planed on both sides and edges; measurements refer to planed stock. 
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by other factories. This is due to the special features of tne manu- 
facture that have already been explained. : 

A strength test made by the Chalmerska Institute m Goteborg 
shows the amount of pressure possible on Torroba boxes and boxes 
of ordinary construction. Ordinary nailed box of usual type, con- 
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Fig. 72. 


sisting of several shooks (three-fourths-inch ends, five-eighths-inch 
sides, bottom and top), 909 pounds; nailed Torroba box (five-eighths- 
inch ends, one-half-inch sides, top and bottom), 1,320 pounds; lock- 
cornered Torroba (five-eighths-inch ends, one-half-inch sides, top and 
bottom), 1,833 pounds. 
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SHIPMENTS. 


Box shooks are shipped mainly on regular liners in parcel lots. 
The box shooks are Gea with wire or other binding material and often 
stamped with the importer’s brand. The branding machines are 
nearly all of American make. 


COST OF PRODUCTION AND LABOR. 


It is impossible to give any general statement in regard to the cost 
of production of box shooks, as many special features enter into 
consideration in each case. The following schedule may serve as a 
guidance in regard to the cost of labor covering a district in Norrland 
during 1916 to 1918: 


Cents per 1,000 Cents per 1,000 


Sawyer: linear feet. | Edgerman: linear feet. 
34 inches and less in width....... 7 | 33; inch and less in width........ 2 
38, uO on inches: ois Eee yar Nae ne oi #to # inch... ....41.21 0. eee 4 
oe oO OF WticheN ye sae nen 10 | Thicker stock:) i)~ .... 22:0 eee 

GE tort Inches /40 1.4 +g 12, Trimmer: 
Tet OPanChen ETL AME iat 15 | +; inch and less in width........ 3 
S$ to 9 anches. be Lie eee 16 4 to #inch.:. 23.5.4. eee 4 
Thicker stock:.!.... 2\-)4)\euueeeee 


READY-CUT HOUSES—SASH AND DOOR FACTORIES. 


A few attempts have been made to start manufacturing ready- 
cut houses for export. For various reasons these undertakings 
have not been successful, and factories specializing in this product 
on a large scale are not found in Sweden. It is probable, however, 
that such an industry will be started in the future if a demand should ° 
be created abroad for these houses, but high prices for raw material 
and labor in Sweden prevented the starting of this industry during 
the war. 

The sash and door industry is entirely separated from the sawmill 
business and is located chiefly in the Goteborg district on the west 
coast of Sweden. Important factories are found, but they are not 
operated on so large a scale as similar factories in the United States. 
The machinery in many cases is imported chiefly from the United 
States. The industrial statistics of Sweden give the total value of 
the product of the sash and door factories combined as about 
$2,200,000 in 1915. Sash and door factories are sometimes operated 
in connection with planing mills, but as a rule they form a separate 
industry and will not be considered in this report. A normal year’s 
exports of sash and doors from Sweden are about $900,000. 
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PART I11.—THE LUMBER EXPORT TRADE. 
DEVELOPMENT OF THE EXPORT TRADE. 


Timber and lumber have been exported from Sweden for centuries. 
At the start this trade was to a large extent in the hands of the Han- 
seatic League but it passed later to the Dutch merchants. The 
Netherlands was the largest market for Swedish wood in the seven- 
teenth century and imported large quantities of timber for ship- 
building and other construction purposes. Lumber was not ex- 
ported in large quantities because Swedish logs were manufactured 
into lumber in the importing countries. 

In the eighteenth century, the United Kingdom became the prin- 
cipal market but at the beginning of the nineteenth century several 
difficulties were placed in the way of imports of lumber into this mar- 
ket, with the exception of lumber from the North American Conti- 
nent. Heavy duties amounting to even $26 per 1,000 feet were 
imposed on lumber at one time. Restrictions in Sweden also limited 
the exports of wood products, such as export duties and shipping 
restrictions, etc., many of which were in force even up to the middle of 
the last century. 

The duties on lumber imported into England were abolished in 
1866, and from this time the Swedish lumber export trade grew very 
rapidly. Prior to the middle of the century trade had been carried 
on mainly by the west coast and the east coast of Sweden as far 
north as Gevle. With the creation of the important sawmill indus- 
tries in Norrland about 60 years ago, the export trade gradually 
changed over to this part of the country, and the Norrland shipping 
districts have now been exporting the bulk of the lumber from Swe- 
den for decades. The total value of the lumber and timber ex- 
ported from Sweden during the last 50 years prior to the war, from 
1864 to 1913, was $1,456,738,000, of which $1,122,383,000 repre- 
sented the values of the shipments from the Norrland districts. 
The value of the lumber shipped from the whole of Sweden during 
this period represented about 34 per cent of the value of all com- 
modities exported. 

The last 50 years represents a steady increase in the lumber ex- 
ports up to 1897. From this time on the quantities exported 
varied to some extent and reached their lowest ebb in 1909. After 
this time the export trade increased up to 1913, when it reached the 
1897 level. The war naturally caused much change in the export 
business and in 1914 the quantities declined to some extent, but the 
following two years, 1915 and 1916, represent very good shipping 
seasons, 1916 being a record year in the history of the Swedish lumber 
trade. In 1917 and 1918, difficulties were experienced and the quan- 
tities exported were very small, but the profits realized on these 
small quantities were greater than were generally obtained before the 
war. 
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In considering the Swedish export statistics, it must be kept in 
mind that the success of the export trade should not be judged ex- 
clusively by the quantities shipped. The Swedish lumber exporters 
do not flood foreign markets with their lumber during dull times. 


EXPORT OF WOOD OF ALL KINDS 
FROM SWEDEN 
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When prices are unsatisfactory, the exporters prefer to curtail their 
output for export and favor the policy of exporting smaller quan- 
tities of lumber at fairly satisfactory prices, rather than trying to 
impose upon the markets large quantities of lumber in excess of the 
demand. Since the crisis after the Franco-Prussian War, when the 
prices of lumber dropped in a short time more than 50 per cent, 
thereby eliminating a large number of mills from the exporting busi- 
ness, there has been no serious crisis which the Swedish lumber ex- 
porters have not been able to overcome. 
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The mill owners frequently contend to the foreign importers that 
it pays them better to leave their trees standing than to cut them 
during dull times and realize only small profits or none at all. The 
growing trees always yield a profit in the form of annual increment, 
and although this annual increment represents a smaller percentage 
on the investment than would be derived from the sale of lumber 
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Fic. 75.—Exports from Sweden of rough and planed lumber of pine and spruce, from 1884 to 1918. 


during ordinary times, it is considered better to take this smaller 
profit than to endanger the prices of the total output by dumping 
excess quantities on the market. 


SAWN AND PLANED LUMBER. 


Although Swedish exports of timber and lumber have not grown 
in proportion to those of Finland, it must be noticed that the quan- 
tities of sawn and planed lumber are larger than the corresponding 
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FIG. 78—BROOM HANDLES. 
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figures in Finland. The exports of round logs, small timber, etc., 
represent important items in the Finish wood-export trade. Swe- 
den does not compare so favorably in this respect with Norway, 
where the percentage of planed-lumber products is especially high. 
In fact, the tendency to increase the proportion of manufactured 
lumber exported started in Norway and gradually moved eastward. 

The following table gives the percentages of pine and spruce lum- 
ber of different widths and thicknesses exported from Sweden from 
1913 to 1918: 


Kinds of lumber. 1913 1914 1915, 1916 1917 1918 fannie 
Rough stock: 
Planks and boards 8hinches | Per cent. | Per cent. | Per cent. | Per cent. | Per cent. | Per cent. | Per cent. 
PAG 50: a ee 17. 28 19. 88 21. 01 17. 60 17.30 18. 89 
2inches thick and up— 
aNGs oe a= shs 3. see | 12.58 10. 76 12. 62 13. 33 9.79 9, 51 11. 43 
BPNICel sos et oe fee 4, 34 3. 92 4, 86 5. 09 5. O01 4,30 4, 59 
Less than 2 inches | 
thick— 
LUGS eens SEB Reeye 2.49 2. 05 1.78 1. 87 1. 86 2.60 2. 11 
13) 1) (re ae Ss eee . 82 +55 - 62 12 . 94 . 89 76 
Battens and boards, 6 to 84 
BNCHES WAGE: o.- aise sie sasc'e 32. 87 34, 91 36. O1 37. 39 | 39. 06 39. 06 36. 55 
2inches thick and up— 
RAIA So oid cise eecin Sain 12.11 12. 65 14, 06 14. 88 13.21 12. 62 13. 25 
PIPRUCACe ose 9, 20 9.75 10. 64 11, 04 12, 24 11. 87 10. 79 
Less than 2 inches 
thick— 
Lelie tet a a 8.03 8.59 7.75 7.99 8.91 10. 07 8. 56 
Spot e e e 3. 53 3. 92 3. 56 3. 48 4,70 50 3.95 
Scantlings and narrow | 
boards, less than 6 inches 
WIGDGSe seen yonetee weet s 32. 09 31.55 32.77 32. 02 35, 21 34, 89 33. 08 
2 inches thick and up— 
WHO HRASSS soso es ass 5, 38 6. 92 8.25 7. 58 est 7.19 Ciel iek 
SPRUCE Ee cede 4. 63 4,91 5. 69 6. 22 7.05 6. 43 5, 82 
Less than 2 inches 
thick— 
Lats tay. 12. 36 11. 65 10. 66 11.08 10. 76 12. 04 11. 42 
S10) 5 (CE ae, Cee 9.72 8.07 8.17 7.14 9. 69 9. 23 8. 67 
Planed boards: 

84 inches and up...........- 1.10 1,22 - 98 - 60 37 28 . 76 
EIS tls het pees ae .47 48 -36 .32 22 19 «34 
Sprucese ise. - 5 2 . 63 74 - 62 . 28 15 .09 - 42 

6:to SAiNGHES. ease... 8.31 8. 94 5. 27 4.32 2.98 3.19 5. 50 
pines een ees SS 4,24 4, 92 2.01 2.13 1.75 2.02 2.96 
SOMUCE: Sse) eee ee ee 4.07 4, 02 2.56 2.19 1,23 En 2. 54 

Less than 6 inches.......... 5. 40 6.10 5. 09 4. 66 4.78 5. 28 5, 22 
ines 222 22. 1 eee 2.99 3. 47 2.71 2.40 2.88 3. 44 2.98 
SIMIC. S2es0 on ee 2.41 2. 63 2.38 2. 26 1,90 1, 84 2. 24 

Total, rough and planed— 
gtinches and up...... 21.33 18. 50 20.86} . 21.61 17.97 17.58 19. 65 
une’... 5 See 15, 54 13, 29 14. 76 15. 52 11. 87 12.30 13. 88 
Spruce. sys sessee 5.79 5,21 6.10 6. 09 6.10 §. 28 5.77 
6 to 84inches.-........ 41.18 43, 85 41,28 41.71 42, 04 42,25 42.05 
Pinte: . 2. esses 24,38 26.16 24, 52 25. 00 23. 87 24, 71 24.77 
Spruce,..........2 16. 80 17. 69 16. 76 16.71 18.17 17, 54 17. 28 
Less than 6inches.... 37.49 37. 65 37. 86 36. 68 39. 99 40.17 . 30 
PIMOS. ... . . seeeees * 20.73 22. 04 21. 62 21. 06 21.35 22. 67 21. 57 
DPLUCC....- \as5cene 16.76 |: 15.61 16. 24 15. 62 18. 64 17. 50 16. 73 


The figures for war years are of little interest because conditions 
were abnormal and it was extremely difficult to effect any shipments 
to far-away countries on account of the scarcity of tonnage and the 
high freight rates. 

xports of timber props and similar stock have been fairly con- 
stant during the last 50 years, showing a small increase up to 1904, 
but the exportation of unmanufactured stock decreased a that 
time until the end of the war. During the war the exports of pit 
props and timber, and also railroad ties, increased materially, but 
this increase was due only to war conditions. The tendency in 
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Sweden was shown clearly in the exports during the ieee preceding 


the war, namely, to manufacture the raw material ito sawn or 
planed lumber products, pulp, etc. Recently the imposition of an 
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Fia. 81.—Exports from Sweden of rough and planed box shooks, of pine and spruce. 


export duty on unmanufactured wood has been considered. During 
the last 15 years before the war the exports of planed lumber were 
constant in proportion to the exports of rough lumber, but the 
former decreased somewhat during the war. The normal propor- 
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tion of planed lumber to the total exports of rough and planed stock 
was at peta 15 per cent before the war. 

The exports of box shooks in Sweden developed very rapidly 
during the last 10 years before the war; the quantity of planed and 
sawn box shooks exported in 1916 was about three times as large as 
in 1908. The latter increase, however, must be attributed to the 
war demand for box shooks. The exportation of split wood and 
mill ends decreased in the same proportion; the quantities exported 
of this stock in 1916 were less than one-third of the quantities 
exported in 1908. This clearly shows that the Swedish box fac- 
tories now are utilizmg most of the split wood as raw material for 
manufacturing shooks im Sweden, while formerly they exported this 
raw material to other countries, where it was manufactured into 
such stock. 

The exportation of pulp wood showed a similar tendency before 
the war, and it is believed that pulp wood will not be exported in 
large quantities, because the Swedish pulp mills themselves need 
this raw material. 

While there has always been and always will be a market for 
Swedish rough lumber, both in Europe and in countries outside of 
Europe, the future of the export trade in planed lumber is rather 
uncertain. One country after the other has practically barred 
Swedish planed lumber from its markets by imposing on such stock 
import duties so heavy as to be practically prohibitive. The estab- 
lishing of direct steamship lines from Sweden to over-sea countries 
has materially assisted the exporters of planed lumber, as Swedish 
planed lumber is frequently shipped in small parcel lots. 

Immediately before the war such planed stock, shooks, flooring, 
etc., was shipped in considerable quantities to far-away new markets 
(India, Persia, Dutch East Indies, South America, etc.). If these 
markets should be exploited more extensively, the Swedish lumber 
exporters will doubtless be able to dispose of a large part of their 
output of planed lumber. 

In considering the economic aspect of the Swedish lumber business 
one must bear in mind that the profits of the Swedish lumbermen are 
not entirely dependent on sales of sawn and planed lumber. This 
fact may explain their unwillingness to sell lumber when prices are 
low, because they are in a position to continue their operations along 
other lines, such as pulp factories, and, if necessary, to curtail the 
production of their sawmills in order to stimulate the market. _ 

The remarkable growth in the Swedish export trade in mechanical 
and chemical pulp from 1892 to 1917 is shown in the following table: 


Mechanical pulp. Chemical pulp. Mechanical pulp. | Chemical pulp. 
Years. i eee a Treen aera aes eas eee | wean, Years. ——— |. 7 Re oe seal ee 
Wet. Dry. Wet. Dry. | Wet. Dry. Wet. Dry. 
‘ons Tons Tons. Tons Tons. Tons Tons Tons 
Ago Le 27, ,654 ] 29,116 | 12,580 || 1905....... 48,735 | 72,507 | 239,614 | 22,980 
RES 27,869 | 20,782} 36,869] 13,590 || 1906....... 53, 950 ; 253,787 | 23, 
SOAS Oe 2,410 | 22,718] 35,038] 13, 1007. cate 59,366 | 114,246 | 321,470 | 35,763 
1805. 4850 33, 249 ( 59, 748 9,120 || 1908....... 54, 414 362,677 | 37,333 
1806) Seo a 35,975 | 65,642 | 76, 934 7,791 || 1909....... 45,995 | 114,495 31, 252 
1897 39,791 | 54,716 | 80, 062 8,350 || 1910....... 51, 198 ; 489,004 | 42,608 
W808 = sie 47,099 | 48,841 | 77,603 7.080} TOU sed 61, 2 178,121 | 562,814. 45,390 
1899... 12. 52,303 | 41,996 | 110,763 4, GY On Co 57,458 | 217,746 | 618,258 | 55,069 
1900\..5. sc , 403 36, 83 132, 881 10,426 || 1913....... 59,198 | 264,049 | 625,716 60, 394 
TOOT: vicoe 42, 35,636 | 143,426 | 10,320 || 1914....... 37, ,063 | 630,062 | 61, 
1902........| 36,348] 61,586 | 178,333 | 10,541 |] 1915....... 57,191 | 185,825 | 695,259 | 53,055 
LORS es 5 ai 48,734 | 67,141 | 224,811 | 18,017 |] 1916....... 65,792 | 223,010 | 664,112 | 55,664 
10025 hess 58,442 | 81,392 232, 275 20,415 TOUT Ne. 88: 64,175 | 111,436 | 478,468 35, 103 
eee ere een 
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The following table shows the exports of planks, battens, and ° 
boards, planed and rough, from Sweden to the principal countries of 
destination, during the first 8 months of 1913, 1918, and 1919, accord- 
ing to Swedish official statistics (the latest figures available at the 
time this report was written) : 


; gohe January- | January— | January-— 
Countries of destination. rere ae ne 24 
; 1913. 1918. 1919. 


M feet. M feet. M feet. 
423, 463 357, 899 


Bupland! 95) IS1 Ey Pe DET YR eae VS Oey aie ‘ F 630,176 
IST ANICO sched see tas ee, ot Ee er aloe ead a 2) eS 205, 720 12, 642 95, 864 
GORING sc cso pee Tote nee. ne eee eR ees Lae Se 162, 588 89, 272 7,148 
Netherlands! 2 ry. 8 tte) BG eed Sie a aR aa, eee 69, 575 90,389 ' 
DG EITATC Se gac es sees ook. = Me re EE no tee 146, 045 190, 983 135, 511 
Belgitinmscns Ey TR IGO 2) Se eee eae SL ee , 009 671 i 
0}:* ta RSC | See RSA Cee Ss SS = ee 0 Ad Re eel A Spat 41,511 1,327 
Other Buropean'countries:)..:-2.)_... Saat 5, 163 117, 073 118, 709 
Countries outside of Europe: 137, 456 12, 264 25,417 


otal!) Px-9. tot Red. Cee nara PY | gyi tye 1,291,530 | 872,520] 1,103,660 


ROUND, HEWN, AND SAWN TIMBER. 


During the early part of the lumber export trade round timber 
and logs represented a large percentage of Sweden’s exports of wood. 
The quantities exported at present are mainly the saw logs shipped 
to Norway, particularly from regions connected with Norway by 
floating rivers. The exports of saw logs and round timber to other 
countries are very small. 


MAST TIMBERS. 


Sweden was once animportant source of supply for mast timber, but 
now it is difficult to obtain mast timber because most of the virgin 
forest in Sweden has been cut. It is also very difficult to transport 
mast timber because logs longer than 30 feet can not be floated in 
Sweden, as a rule, even in the best-regulated rivers, because the 
timber is liable to break. Mast timber, therefore, is taken by rail- 
road to the coast. It is usually produced in central and southern 
A Ba where the growth of the trees is suitable for stock of this 

The specifications for mast timbers sometimes call for timber 50 
to 60 feet long and 10 inches in top diameter, but it is very difficult 
to furnish such dimensions. ‘The use of wooden masts has greatly 
decreased during recent years on account of use of steel masts in 
their place. The spar and mast timber supplied at present is of 
comparatively small dimensions, and is shipped mainly to the United 
Kingdom, where it is used for masts for small boats, ship rigging, ete. 
Spruce is principally shipped for this purpose because it is lighter 
than pine. Scotland takes considerable quantities of masts for 
fishing vessels. The spars and masts must be perfectly straight 
and must have no serious defects, such as large knots, which would 
materially weaken the piece. Stock of this kind must be shipped 
the year it is cut. 

The prices before the war for small masts for fishing vessels were 
generally 15 to 25 cents per cubic foot, depending upon the dimen- 
sions. 
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POLES. 


Small poive called ‘‘rickers,” mostly of spruce, are shipped in 


lengths of 16 to 50 feet, having a top diameter of 14 to 3 inches 
and a diameter at the middle of 34 to 64 inches. This stock is ship- 
ped mostly to the United Kingdom. The poles must be straight 
and have no serious defects. They are shipped with the bark on. 
This stock is used mostly for scaffolding in various industrial plants. 
The followmg table shows dimensions and prices for such small 
poles in 1913: 


Price f. 0. b. 


| 
Lengths. | 4..>2 west coast 
| diameters. port (1913). 
Cents per 
Feet. Inches. cubic feet. 
16-22 1k 10.7 
22 2 20.1 
23-30 2 25.5 
22 2h 24.1 
24 23 29.4 
25-29 24 40.2 
30-35 24 58.9 
36-40 23 67.0 
42-48 23 93.8 


The United Kingdom and Denmark are the principal markets for 
telegraph and telephone poles. This stock is not shipped im any 
great quantities from Sweden because the specifications in the 
United Kingdom are very strict and frequently result in claims, 
which make the exportation of this stock unprofitable. The poles 
must be felled between November 15 and March 15, according to the 
British specifications. The taper of the Swedish pine is generally 
not suitable for telegraph and telephone poles of the required dimen- 
sions. For instance, when the specifications stipulate an 8 inch 
inch diameter at the butt and a 6 inch diameter at the top, the 
Swedish poles would be 74 inches at the butt and 6 inches at the top. 
The growth of the Norwegian pine is more suitable for telephone 
poles and this trade, therefore, is handled largely by Norway. It is 
difficult in Sweden to obtain telegraph and telephone poles more 
than 50 feet long if they must comply otherwise with the British 
specifications. 

The following are typical specifications for telegraph and_ tele- 
phone poles from southern Norrland to the east coast of the United 
Kingdom in 1913: 


Minimum | Prices c. i. f. 

Tencroe Top diameters, | east coast, 
“ee! diameters. | 5feet from United 

butt end. | Kingdom. 

Feet. | Inches. Inches. Per piece. 
18 53-63 hi $0. 973 
20 54-64 7 1.095 
22 53-63 72 1.277 
24 54-63 8 1.642 
26 527 84 1.947 
28 5-7 8% 2.190 
30 6 -71 8? 2. 433 
34 61-73 oF 3-042 
36 6-73 10 3.407 
38 61-73 103 4.380 
40 6 -74 93 5.110 
15 63-8 10} 6.083 
50 61-83 113 8.030 
55 7 -83 123 10.950 
60 7-83 133 14.840 
65 7 - 14 17.760 
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MINING TIMBER. 


The United Kingdom is the principal market for round mining 
timber. This stock is of rather poor quality, admitting discolora- 
tion, a certain amount of rot, large knots, etc.—in other words, stock 
that is not suitable for the sawmills. The mining timber is usually 
barked and shipped in lengths of 10 feet and up, generally 17 to 18 
feet. The top diameter varies from 4 to 7 inches. This stock was 
sold before the war at about 7 to 8 cents per cubic foot. The exports 
are unimportant. 

Pit props are used in the mines for various purposes, supports, 
etc., and are shipped mainly to the United Kingdom. 

The shipment of props from Sweden is effected either direct or by 
way of Norwegian ports. During the last 10 years before the war the 
exports of props declined about 50 per cent on account of the in- 
creased use of such stock by the pulp mills in Sweden. Both pine 
and spruce and some birch props are shipped. The birch props are 
used in the manufacture of bobbins. 

Of pine and spruce props there are two kinds, long and short 
props. The long props are 3 inches in top diameter and are 10 feet 
and up in length. The average length is generally 14 to 16 feet. 
This prop is usually crosscut to suitable size at the mines. Short 
props are shipped in lengths from 2} to 8 or 9 feet. 

The general rules in connection with prop shipments stipulate 
that the number of feet in length must not be less than the number 
of inches in top diameter. The props are shipped either barked or 
with the bark partly stripped. 

Props are usually sold by the cubic fathom, or 216 cubic feet. 
The prices before the war varied a great deal because prop shipments 
are usually handled by small exporters and speculators who have not 
regulated their output or prices. 

Much unfavorable comment is heard in Sweden about the system 
of measuring props in the importing countries, and there seems to be 
and urgent call for some kind of official institution for measuring 
props, such as has been established in Norway with very satisfactory 
results. The Swedish prop shippers have been more or less in the 
hands of the importers, as the props frequently have been paid for 
on the basis of measurements eee in the importing countries. 

The prices before the war generally averaged about $11.50 per 
cubic fathom, f. o. b. central and southern Norrland ports, and $14.50, 
f. o. b. west coast of Sweden. During the war the prices for props 
advanced materially and as much as $50 to $55 was paid f. o. b. 
west coast of Sweden. 

The production of props has been for many years a menace to 
the Swedish forests, but by the new forest law the production of 
props is greatly curtailed. Such stock from now on will be produced 
mainly from timber cut in accordance with the improvement-thinning 
cutting system or from top logs, ete. Itis believed that the shipments 
of props from Sweden wall decline materially in years to come; and 
as laws similar to the Swedish are in effect in Finland, the production 
of props will probably be transferred to Russia, where the cutting 
regulations are less strict. 

Props are sometimes cut in two and exported. For mstance, 
from logs 44 and 5 inches in top diameter, two pieces, 2} by 44 and 
24 by 5 inches, are obtained, The length varies from 4} feet and up; 
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it is usually 6 feet. This stock is usually shipped to the United 
Kingdom. 


PULP WOOD. 


It is natural that a country like Sweden with an important pulp 
industry can not have any large quantities of as wood for export, 
because the Swedish pulp factories are in need of very large quantities 
of this material. The pulp wood exported from Sweden goes almost 
exclusively to Norway, and is shipped only from such regions as are 
more accessible to Norwegian points than to ‘the nearest Swedish 
pulp mills. 

HEAVY SQUARE TIMBER. 

Heavy square timber may be defined as timber 9 or more inches 
square at the middle. The lengths are 18 feet and more. This 
stock is shipped mostly from the west coast of Sweden and the 
northern parts of Norrland to Denmark and Germany. Pine is 
generally Prelate. For reasons previously stated, the supply in 

weden of this kind of timber is not very large. The maximum 
dimensions obtained in any part of Sweden may be said to be 15 to 
16 inches square at the middle, and 50 to 60 feet long. Such stock, 
however, is extremely rare and would command heavy prices. The 
customary dimensions of heavy square timber are 9, 10, 11, and 12 
inches square at the middle. The average length is about 22 feet. 
The average cubical contents, upon which basis the timber is sold, 
is generally 30 to 35 cubic feet. The timber is hewn in such a way 
that the piece is given a conical shape. The difference in the measure 
at the butt and at the top is generally 1 to 3 inches, depending upon 
the length. The timber is cut on the half foot in length and measured 
on the quarter inch in square. 

Considerable wane is allowed, extending from the middle of the 
piece toward the top. For instance, timber 10 inches at the butt 
may have 64 inches of hewn surface at the top. The rules in regard 
to the wane vary greatly, however, with different shippers and differ- 
ent markets. 

The timber is graded into two grades, first and second, but very 
small quantities of second-grade timber are shipped. The require- 
ments in regard to first-grade stock are rather indefinite, but the 
general stipulation is that the timber must have no defects that 
would materially weaken it. No large or rotten knots, no discolora- 
tion, and no heart shakes are admitted. The timber is generally - 
stored under water to prevent checking. 

The prices obtained before the war, f. 0. b. central Norrland ports, 
were approximately $0.40 per cubic foot, based on timber of 30 
cubic feet, and in 1918 about $1.35 per cubic foot was paid for the 
same dimension. 


HEWN AND SAWN SMALL TIMBER. 


Northern Norrland and the west coast of Sweden are the principal 
producers of hewn and sawn small timber, and it is shipped to the 
United Kingdom, France, Germany, Denmark, and Egypt, and a 
few other countries. Both pine and spruce small timber is cut and 
shipped in one quality only. The small timber must not have so 
many nor so large knots as the heavy timber. The stipulations in 
regard to this stock vary greatly in th different countries to which 
it is shipped. 
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The United Kingdom requires that the difference in measurement 
between the butt and the middle must not exceed 2 inches. If the 
quality of the small timber is good, wane up to one-third of the length 
of the piece, measured from the top toward the middle, may be al- 
lowed. For instance, timber 6 inches square at the middle may be 
4 inches square at the top. The dimensions shipped to the United 
Kingdom vary from 4 to 6 inches square at the middle and the 
lengths from 12 feet and up. 

o Egypt, Germany, an Denmark small timber is shipped-hewn, 
sawn, or planed in dimensions ranging from 3 by 3 inches and up. 
Denmark takes mostly pine stock, both hewn and sawn, but this 
market is rather strict in regard to the wane on sawn small timber. 
Hewn stock, on the other hand, admits of a large amount of wane. 
The small timber must be bright and dry and have no serious defects. 
The average length is about 15 feet. The hewn timber may admit 
of a larger amount of defects than sawn'timber, but, on the other 
hand, the average length of hewn timber must generally be some- 
what greater than that of sawn timber. 

To Germany a special stock called ‘‘Kantholz”’ is shipped, both 
of pine and spruce. Spruce, however, is preferred on account of the 
duty, which is based on the weight. The German importers prefer 
to have the stock sawn according to metric measurements. For 
such special sawn stock extra charges are naturally made by the 
Swedish exporters. The average lengths of ‘‘Kantholz”’ are 15 to 16 
feet. This stock may contain a large amount of wane; it may be 
stated in the contracts that the only requirements in this regard are 
that the saw must have touched all four sides of each piece. 

The small timber shipped to Egypt is of rather inferior quality and 
admits of a large amount of wane. This stock, however, must be 
bright and dry. For Egyptian small timber both pine and spruce 
are used and the stock is hewn. The dimensions vary considerably 
and the lengths are generally 124, 15}, 183, 22, and 25 feet. 

Following are the items in a typical shipment of 1,000 pieces of 
this small timber to the Egyptian market: 


yy bat bs 
Lengths. Wass nan | Pieces. 
Feet. Inches. 
3 by 3 170 
12! 3 by 4 120 
oe) 4by 4 110 
4by5 70 
3by3 it) 
153 3 by 4 50 
yt 4 by 4 150 
’ 4by 5 100 
3 by 3 10 
183 3 by 4 10 
4by 4 90 
4by 5 00 
é 4by4 > 
22 4by 5 ) 
ar 4by 4 ) 
ad 4by 5 5 


The prices of small timber, f. 0. b. Norrland ports, were as follows 
before the war: Kantholz for Germany, measuring 4 by 4 to 6 by 6 
inches, sold at 13.1 cents per cubic foot; 6 by 7 to 8 by 8 inches, 14.3 
cents per cubic foot. These prices were based on timber 18 feet and 
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more in length; shorter lengths were two-thirds of these prices. 
Small timber for Egypt varied in price from 10 to 12 cents per cubic 
foot. Small timber for France from 4 to 5? inches square sold at 17 
cents per cubic foot; 6 to 6? inches square, 18 cents; 7 to 7? inches 
square, 20 cents; and 8 inches square, 21 cents. These prices were 
based on lengths 18 feet and up. Shorter lengths were sold at two- 
thirds of these prices. Small square timber for the United Kingdom 
generally commanded 12 cents pen cubic foot in lengths of 18 feet 
and up. Shorter stock was sold at two-thirds of this price. Small 
timber for Denmark was generally sold at 25 to 30 cents per cubic 
foot, according to dimensions. During 1918 the average prices for 
small timber ranged from 60 to 85 cents per cubic foot. The follow- 
ing is an example of prices for the Danish market in 1918: 3 by 4 
inches, 60 cents per cubic foot; 4 by 4 inches, 61 cents; 4 by 5 and 5 
by 5 inches, 64 cents; 5 by 6 and 6 by 6 inches, 67 cents; 6 by 7 
and 7 by 7 inches, 69 cents; 8 by 8 inches, 76 cents; 9 by 9 inches, 
85 cents. 

The output of small timber may be affected seriously by the new 
forest laws in Sweden, which will restrict the cutting of young forests. 


RAILROAD TIES. 


The exports of railroad ties from Sweden are not important, as even 
the Swedish railways at times have difficulty in obtaining the necessary 
material of this kind. The Swedish Government, therefore, had to 
construct a sawmill for cutting ties, producing about 1,000,000 ties 
annually. 

The United Kingdom and Denmark are practically the only markets 
for Swedish ties, which are usually produced on the west coast of 
Sweden. The ties shipped to England are generally used in the 
mines. (The dimensions of the ties have been given under the 
section on ‘‘Sawmilling.’’) 

Ties produced by private mills in Sweden for domestic consumption 
contain 34 cubic feet, and the following average prices have been 
obtained during the last five years: 1914, $0.67 per tie; 1915, $0.723; 
1916, $0.938; 1917, $1.206; 1918, $1.742. 

The ties exported to Denmark are somewhat smaller than the ties 
used in Sweden and the price paid in 1918 was $2.15 per tie delivered 
f. o. b. Swedish west-coast ports. 


MARKETS FOR SWEDISH LUMBER EXPORTS. 


During the years immediately previous to the war Sweden ex- 
panded its activities over a larger field abroad. When the war 
roke out this development of the lumber export trade to countries 
outside of Europe was curtailed to a great extent. 
The following table shows the percentage of the Swedish exports 
of planed and rough lumber (pine and spruce), including box shooks, 
that was sold to each continent from 1905 to 1916: 


Continents. 1905 | 1906 | 1907 | 1908 | 1909 | 1910 | 1911 | 1912 | 1913 | 1914 | 1915 | 1916 
Perct.|Perct.|Perct.| Per ct.|Perct.|Perct.|Perct.|Perct.|Perct.|Per ct.|Perct.|P er ct. 
r 94.1 | 94.1 | 93.3 | 91.0 | 91. 86.6 | 85.9 | 87.2 | 87.2 | 91.7 | 96.9 | 97.2 
Afviea.: 2. sease cere pels by. B.2 ACB Ovley Lelie Goer anos. OFS) |. 69 
A h ei: Au yal ' “5 , 
Australis eae eser cos sear 4 6 NOM eae PeeaiaaG. th aade | Mle 
P 4 +5 4 5 Efi eel ME VES 3 


OO Or 
ror) 
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A detailed statement in ropand to the percentage of rough lumber 
and planed lumber exported to the different continents may be 
found in the appendix. 


SHIPPING CONDITIONS. 


While the ports on the western and southern coasts of Sweden 
are open the year round, this is not the case with the ports facing 
the Baltic and the Gulf of Bothnia. Large stocks of lumber are 
therefore accumulated during the winter for shipment by the first 
open water. These stocks usually aggregate aBBat 1,000,000,000 
board feet when navigation opens in the spring. In late years, 
however, the southeastern ports of Sweden have been kept open 
by ice breakers, but the lumber shipments for export from these 
ports are not very important. The chinishes season of the principal 
lumber-exporting districts does not start until the end of April, at 
which time the southern Norrland ports are open to navigation. 

During the month of May the other ports lying north of this 
district can resume shipping, which is carried on until the water 
freezes sometime in the late fall, about the middle of November 
in the northern ports. In the southern Norrland ports navigation 
may be open until the latter half of December. 

The following schedule gives an approximate idea of the percent- 
ages of anormal year’s exports of lumber from Sweden shipped during 
the different months: 


Per cent. Per cent. 
Jantiary= May £6) esse ie. Sie 24 | September:....-2..... 5. 40.0. See ll 
Jumelt 6 oe lems dd ibe aio see 1), October $321.9. a:s)sc88 FL Jaga tee 13 
JRuby es SAE setae = ORL gua is Bee 13 PON ovembers - {545627 4, oa ee 10 
ATPUBGLS Jal nat = 2d ne gtee ae tells cee hs Lj “December. -\.... |. $22 agen aes is 


The Swedish ports are very satisfactory and are usually protected 
by islands. The tidewater in the northern ports does not interfere 
at all with the shipping, as the Gulf of Bothnia may be considered 
almost an inland sea. 

While in Norrland and on the east coast lumber exports are 
usually effected by vessels during normal times, southern Sweden 
ships important quantities by rail to Denmark. This market is 
supplied bai many small mills in southern and central Sweden cater- 
ing to this trade and the lumber is taken across the narrow sound 
on ferryboats. During the war this rail shipment increased on 
account of the high ocean freight rates and heavy insurance premiums 
demanded. Even the mills up in southern and central Norrland 
shipped lumber in this way to Denmark. 

onsiderable quantities of lumber are shipped to Norway by rail 
during normal years from interior mills located at a distance from 
Swedish ports. The rail shipments to Norway increased very 
materially during the war. While the average normal quantity of 
lumber shipped by rail to Norway was about 90,000,000 feet board 
measure, this quantity nearly doubled during the latter part of the 
war. A large percentage of the Swedish lumber exported. to Norway 
is consumed in that country, but probably most of it is planed or 
otherwise manufactured and reexported. 

The natural outlet for Swedish lumber from Norrland is by water, 
and as soon as normal conditions are restored rail shipments will 
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FIG. 83.—PILING WITH C'RANES. 


FIG. 84.—LUMBER PILED SOLID AND PROTECTED BY TRIPLE ROOF. 
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FIG. 85.—PILING LUMBER SO AS TO LEAVE ENDS 3 OR 4 
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decrease. There will always be some rail shipments to Norway and 
Denmark, however, from certain interior mull districts in Sweden. 

Owing to the difficult conditions in regard to shipping during the 
war, several mills in Norrland shipped important quantities of lum- 
ber on barges inside the 3-mile limit to southwestern Sweden and stored 
the lumber in the ports until the following winter, when the prices 
went up on account of the limited quantities available for shipment 
from the parts of Sweden with ports open the year round. This 
shipping system was very expensive, as the storage charges on the 
west coast were heavy and usually very small profits, if any, resulted. 
This system was discontinued by most of the firms toward the end 
of the war. It must be considered as a war measure only. 

Some mills also tried to reach foreign markets via Norwegian ports, 
but the difficulties in regard to securing storage space for lumber and 
the high charges for transshipment prevented the Swedish exporters 
from making much of a success of this undertaking. There may 
have been also, in many cases, obstructions on the part of Norwegian 
exporters who did not like to see the Swedish lumber pass out of their 
hands by being shipped direct. 

Owing to the shortage of coal and cars during the war, the Swedish 
Government made a ruling that lumber could be shipped by rail only 
through its regular channels before the war and besides compensa- 
tion in coal was demanded in case of such rail shipments. 


RAILWAY FREIGHT RATES. 


Before the war the cost of shipment by rail during the winter from 
the mills on the Wenner Lake to Goteborg was approximately $2 to 
$3.50 per 1,000 feet board measure. In 1918, the charges were $7.50 
to $10. These charges include loading on cars, railroad freight, and 
transshipping to steamer in Goteborg. 

The charges per 1,000 feet board measure for transshipment of 
planed and rough lumber, held for different storage periods in the 
port of Goteborg, were as follows: 


| 
Planed | Rough Planed | Rough 


Storage periods. lumber. | lumber. Storage periods. lumber. | lumber. 
Wideyseewese ss chee. oe eee ceed $2.17 $2:03,1| 45-days- sse.534..5284 6 254-5 $4.12 $3.86 
Qo daysacemes aso... BAM ECSC a4 - 2.79 AU WHEN areas ea sale Sues vs 2 ea) 2 5; 3 4.87 

4 6.78 


BbidaySus pec es Le IS 3.45 Shas [GO Gays Wot Al wy easy | 7. 


In some cases, both during and before the war, lumber was shipped 
by rail to Goteborg even from points in central Norrland. The rates 
before the war, including storage charges in Goteborg, were about 
- $4.50 to $5.25 per 1,000 feet and in 1918 about $21.50. 

The rates for shipment of planed lumber from the sawmill districts 
in Jemtland, in the interior of central Norrland, to the Norwegian 
port of Trondhjem were $1.35 to $1.50 per 1,000 feet in 1913, and 
$4 to $4.501n 1918. For rough stock the charges were $1.55 to $1.65 
in 1913 and $5.25 to $7 in 1918. 

On August 1, 1919, another heavy increase was made in railroad 
freight and the present rates in Sweden represent about 250 per cent 
increase above the pre-war rates. This has had a very serious effect 
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on rail shipments in Sweden and has also affected the charcoal 
industry to such an extent that many mills have been forced to 
discontinue the operation of their charcoal plants. 


STEAMSHIP LINES AND TONNAGE QUESTION. 


While the Swedish west-coast shippers have enjoyed the benefits. 
of direct liners, the Norrland ports have not been in the same favor- 
able position. Only a few liners at times touched the Norrland ports 
before the war, as the steamers generally managed to obtain full 
cargoes in southwestern Sweden and in southeastern Norway. 
Before the war the west coast of Sweden had steamship connections 
with practically every important lumber market in the world, as is 
shown by the following list of countries served by steamers from 
Goteborg: France (Channel, Bay of Biscay, and Mediterranean 
ports) ; Belgium, the Netherlands, United Kingdom (east, south, and 
west coasts), Denmark, Norway, Germany, Sait (Bay of Biscay 
and Mediterranean ports), Portugal, Italy, Balkan ports, and the 
Levant, South America (east and west coasts), British India, Dutch 
East Indies, Persian Gulf and Red Sea ports, Canary Islands, North 
Africa, South Africa, East Africa, West Africa, and Australia. Some 
of these lines were Norwegian and some were of other nationalities, but 
the Swedish shipowners greatly developed this system of regular 
steamship lines during the last few years before the war. The war 
interrupted this development, but during 1919 most of the old- 
established lines resumed operations and several new lines were estab- 
lished, while others are contemplated. The Swedish and the Nor- 
wegian steamship lines closely cooperate in regard to the expansion 
of their activities. Some of the Swedish steamship lines had Govan 
ment subsidies before the war, but during the war several of them 
voluntarily returned the amounts received from the Government. 

Sweden has not at present suitable timber for shipbuilding pur- 
poses, and the art of building wooden ships is almost forgotten. A 
type of smaller vessels has been inaugurated lately by one mill 
in the Wenner district, having access to the ocean through the canal 
in the Gota River. The boats built for this mill have a capacity 
of 600,000 to 800,000 feet board measure and are equipped with 
auxiliary motors. Such ships can easily cross the North Sea, and it 
is even planned to have them go as far as the Mediterranean countries, 
so that the cargoes will not have to be transshipped in Swedish ocean 
ports. It is almost certain that this type of steamer will be found 
very suitable, as they can easily reach European ports where larger 
steamers have difficulty in entering. 

Other mills have constructed barges of a larger capacity provided 
with auxiliary oil-burning engines. 

For many years plans have been under consideration to keep the 
Norrland ports open to navigation the year round by ice breakers. 
Although this plan has not yet been fully realized, the shipping season 
has been extended every year by means of ice breakers. 

In 1918 this movement was again started and received official 
support. It was planned to establish a service of powerful ice break- 
ers along the Norrland coast, assisted by a series of local ice breakers, 
and it was expected to have all important ports open at least through 
the greater part of the winter. If this scheme is successfully carried 
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out in the future, it will have an important influence upon the market, 
as Sweden will then be enabled to ship lumber the year round. 

The plan has many practical difficulties, however, and it may not 
benefit the lumber industry to such an extent as is genérally believed. 
- Lumber can usually be loaded only from barges, and it will be very 
difficult and in many cases almost impossible to load in this way during 
the winter. For the pulp mills, on the other hand, such a plan would 
be of the utmost importance, as the vessels may load from the dock. 

The districts around Lake Wenner in central Sweden are in an espe- 
cially advantageous position in regard to shipping. A system of canals 
connects this lake and the surrounding water systems with the Catte- 
gat, and ships up to about 1,500 tons may pass through this canal 
and load at the mills on the northern shore of the lake. - Lake Wenner 
has an area of about 2,400 square miles and borders on a very impor- 
tant lumber region. It is planned to employ ice breakers in the canal 
and on the lake to keep navigation open the year round. 


RAFTING OF SAWN LUMBER. 


In 1918 a Swedish company, Aktiebolaget Refanut, was organized 
in Stockholm to exploit the patents of rafting sawn lumber. The 
idea of rafting sawn lumber is new, although rafting logs has been 
practiced for a long time on the Pacific coast of the United States, and 
in‘ Finland and northern Sweden. Aktiebalaget Refanut conceived 
the idea of extending the rafting to sawn lumber during the war; in 
pre-war days the freight rates had been so low that there seemed to 
_ be a limited call for such a system. During the war freight rates 
advanced to such a height that the northernmost districts on the 
Gulf of Bothnia found it exceedingly difficult to have their stocks 
shipped, and many companies had more than 50 per cent of the 
annual production in their yards at the end of the shipping season. 
The time seemed opportune for an attempt to raft sawn lumber, and 
during the autumn of 1918 a huge raft containing approximately 
4,200,000 board feet of sawn lumber, consisting mainly of fifth-grade 
stock, was towed from Haparanda district in northern Sweden to 
Copenhagen, a distance of about 1,000 miles. This raft was 365 
feet long, 50 feet wide, and 25 feet deep, and had a draft of 15 feet 
5 inches. It was constructed very solidly and bound with steel wire. 
The raft arrived in good condition, and the first attempt to raft sawn 
lumber was accomplished successfully. 

As this matter of rafting is of vital importance to the lumber ex- 
porters in the United States, where attempts have been contem- 
plated to raft lumber across the Atlantic, it may be of interest to 
consider a report made by Lloyd’s surveyor in Stockholm in this 
connection. An extract from this report reads as follows: 

The bottom structure of the raft consists of four tiers of longitudinal beams or girders, 
each consisting of two tiers of 8 by 6 inch pine beams, bolted, the one tier on top of 
the other, by means of 1-inch screw bolts. These girders are connected crosswise by 
means of 8 by 8 inch beams and 14-inch screw bolts at the crossings. 

Forward and aft this bottom structure is pointed, the angles at both ends being 60°. 

On this bottom frame the first layer, consisting of 11 by 4 inch deals, is laid longi- 
tudinally, with the butts well shifted. The next, or second, layer is laid on top of the 
longitudinal layer at an angle of 30° on one side. The next, or third, layer is laid on 
top of the second one at an angle of 30° with the longitudinal direction, but on the 
opposite side. The next, or fourth, layer again is laid longitudinally, and so on. 


In addition, a few layers are dispersed throughout the body of the raft at right angles 
to the longitudinal direction. 


a 


188 SWEDISH LUMBER INDUSTRY AND LUMBER EXPORT TRADE. 


[t is assumed that by this distribution of the component tiers of the raft the longi- 
tudinal or bending stresses in the body, caused by the action of the waves, weight of 
deck cargo, etc., will be absorbed by the longitudinal tiers, whereas any tendency 
toward ‘‘corkscrewing” in a seaway, caused by waves striking in an oblique direction, 
will be counteracted by the diagonal and athwartship tiers. 


Aktiebolaget Refanut’s object was to test the question whether, - 
practically speaking, the natural adhesion between the surfaces of 
sawn wood was sufficient, if supplemented by a reasonable amount 
of cable bindings, to withstand the disintegrating effect of long sea 
voyages, and it must be said that the result was satisfactory under 
the conditions encountered in the Baltic. 

To quote again from Lloyd’s report: 


In the southern part of the Baltic, however, a sea rose 2 to 3 meters (7 to 10 feet) in 
height, and then the midship portion of the raft was found to rise and drop relatively 
on both ends within the limits of 24 and 44 inches between the extreme positions, 
thus showing that an actual deflection from the horizontal line of the deck took place 
of 43 inches as a maximum, a deflection which is thus practically equal to the deflec- 
tion of the bottom, caused by a deck load of 198 tons, as ascertained through the sound- 
ings above recorded. 

The observations appear to corroborate the opinion of the originator and the designer 
that the internal pressure between the component parts of the raft is sufficient for 
practically altering the friction or adhesion between these parts so much that it may 
be considered equal to the cohesion in a solid log or beam. In particular, the good © 
elastic properties of the main body of the raft, if the weak, pointed ends be disregarded, 
is really striking and appears to support this theory materially. 


Finally, Lloyd’s report on the underwriting point of view states: ’ 


That rafts, of the general design shown on the appended plan, appear to possess suffi- 
cient rigidity to resist the action of even a fairly rough sea; 

That the waves of about 10 feet in height, encountered on this first voyage with a 
lashed raft of sawn wood, termed ‘‘refanute,’’ when striking against the bow and 
sides, have not caused any damage whatever; 

That the working in a seaway of this raft more than 328 feet in length, and the period- 
ical deflections from the horizontal of the main body of the raft between the wedge- 
shaped ends, are insignificant and probably less than those that may be observed on 
the hull of a cargo steamer of the same length, loaded with heavy cargo: 

That the permanent set of the deck line is practically nil; and A 

That the network of steel wires has been found to be judiciously’ dispersed over the 

surface of the raft and has actually prevented any part of the surface wood from com- 
ing adrift or even loosening the firm adherence to the adjacent parts of the ‘‘refanute,’’ 
which appears to be the ‘‘springing point’’ and the underlying principle of this new 
kind of transportation of sawn wood. 
| Provided that Aktiebolaget Refanut can satisfy underwriters that the same consci- 
entious attention to details of stowing and binding together be given to future construc- 
tions, as has been bestowed on the ‘‘Refanut I,’’ I consider the risk on insurance of 
this kind of craft—apart from the fact that about five-eighths of the ‘‘cargo’’ is or may 
be soaked with water from the outset—little if at all greater than that on the large 
deck cargoes of sawn wood, usually carried across the North Sea. 

But I beg to emphasize that I do not recommend promiscuous insurance of this kind 
of craft, irrespective of its origin and construction. I understand that Aktiebolaget 
Refanut is patenting the main features of the new construction and have registered 
the name ‘‘Refanut’’ in different countries. Their future rafts, or ‘‘refanutes,’’ will 
all bear this name with consecutive numbers, so that even their name will become a 
kind of guaranty of a certain type of raft and class of work in its construction. 


While a raft of logs once broken is hopelessly dispersed, sawn 
lumber has often shown an astonishing cohesion, and it is believed 
that in case of accident, the greater percentage of such rafts could be 
salvaged. Naturally the lumber will suffer somewhat from sea 
water, but recent improvements made on the Refanut will overcome 
these difficulties to a great extent. It is claimed that the freight on 
this raft from northern Sweden to Copenhagen was only one-fifth of 
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the freight rates for the same quantity of lumber carried in the regular 
way. 

Barly in the spring of 1919 a raft of sawn lumber, constructed on 
lines similar to the Refanut, was transported from Trondhjem in 
northern Norway to the east coast of the United Kingdom. Although 
the North Sea, which is very shallow, is one of the most difficult 
crossings to make, this rafting turned out successfully. 

It appears that Aktiebolaget Refanut Co. intends to make further 
experiments to perfect this system and that this question has already 
been taken up with American interests by the Swedish company. 

Figure 108 shows the construction of the first Refanut, which was 
towed to Denmark. 


OCEAN FREIGHT RATES. 


Although the pre-war freight rates will probably never obtain 
again, it may be of interest to see how the low rates then prevailing 
enabled the Swedish exporters to reach such far-away countries as 
Australia and South Africa. 

The freight rates before the war were fairly stable. Many ports in 
Sweden enjoyed the privilege of having direct liners to the principal 
foreign markets, and a large percentage of the lumber shipped from 
the west coast was sent on the regular liners. The freight from the 
west-coast district to the east-coast ports of the United Kingdom at 
times was as low as $1.25 to $1.50 per 1,000 feet board measure, but 
the rates from the Baltic and Gulf of Bothnia ports weré somewhat 
higher. On an average the freights per 1,000 feet board measure 
from the Hernosand district to various destinations were about as 
follows before the war: 


United Kingdom east-coast Northern Africa...........-- $7. 50-$9. 00 

CEE aii OSes ESR area $2. 50-$3. 30 | Canary Islands............. 6. 14 
CCNANY Yo pan ce oae eon sia « 1. 75- 2.25 | Algoa Bay and Cape Town.. 11. 00 
Netherlands and Belgium... 2. 75- 3.00 | East London and Durban. .. 12. 25 
France (Channel ports)....-. 2: 80- 3.25 | Delagoa Bay.............--- 12. 50 
Northern Spain........-..- 4, 00- 5.00 | Freemantle.............--. 10. 50 
Mediterranean ports (Spain Adelaide ke. e010 25 ek a bt 10. 25 

BP TANCG) =. ey otae aoe: 7. 00— 8.50 | Melbourne and Sydney. ...- 9. 85 


Other Mediterranean ports. - 7.50- 8.50 


The freights from the Swedish west coast to South Africa and Aus- 
tralia were $1.25 less. The rate from the Hernosand district to Mel- 
bourne and Sydney by sailing vessel was $7.35 per 1,000 feet. 

In many cases very low rates could be obtained on lumber from 
the west coast, especially when steamers desired parcel lots to com- 
plete a cargo. The record rate is said to have been obtained a few 

ears before the war broke out, when a steamer was chartered to 
oad at five different mills in the Hernosand district for the United 
Kingdom east-coast ports at about $2.08 per 1,000 feet. 

The difference in freight between the various ports in Norrland and 
the southeastern coast of Sweden was not very large before the war. 
Between the ports in the upper-gulf and in the Hernosand district, 
the difference in freight rank, be about $0.61 to $1.23 per 1,000 feet. 
The difference between the Hernosand district and the lower-gulf 
district did not vary very much—at times about $0.61 per 1,000 feet. 

A large percentage of the lumber exported, particularly to the 
Mediterranean countries and the British colonies, was shipped in 
sailing vessels. Most of the lumber to South America was shipped 
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from Goteborg on the west coast by the regular liners between this 
ort and South America. The freight rates from Goteborg or Stock- 
olm to the various ports in caule America in 1913 were about as 
follows, per 1,000 feet board measure: Pernambuco, $14; Rio de 
Janeiro, $11; Santos, $12; Bahia Blanca, $18.50; Montevideo, $9.50; 
Buenos Aires, $9.50. 

Deck cargoes were sometimes shipped at two-thirds of the regular 
rates to the Mediterranean countries and a few others, but in most 
cases deck cargoes paid full freight. Short lumber (6, 7, and 8 feet), 
constituting 3 to 5 per cent of the cargo was sometimes freighted at 
two-thirds of the regular rate on sailing vessels, but on steamers full 
freight was always paid. 

During the war the freight rates increased many times and even 
$50 to $60 per 1,000 feet board measure was paid for lumber cargoes 
from Goteborg to the east coast of the United Kingdom. However, 
these freight rates are of no interest at the present time, as they 
were abnormal. It is difficult to pronounce anything definite upon 
the freight rate for the future, as this question is very unsettled. 
Recently the Swedish shipowners entered into an agreement with 
the United Kingdom with regard to tonnage and the following rates 
per 1,000 board feet applied for lumber shipped from Sweden to that 
country (October, 1919): Hernosand to east coast ports of the United 
Kingdom, $21.80; Hernosand to west coast ports of the United King- 
dom, $23.05; Swedish west coast ports to east coast ports of the 
United Kingdom, $12.90. For other European countries the freight 
rates vary from one day to another. From the Swedish west coast 
ports to northern France, about $19 to $20 per 1,000 feet, board 
measure, is generally paid, and to the same markets from Hernosand 
about $30. To the Netherlands and Belgium the rates are somewhat 
lower; for the Netherlands the rate is about $25 from Hernosand. 

It is estimated that the higher the freight rates the better opportu- 
nity the Swedes have for controlling European markets, without com- 
petition from countries outside of Europe; and by the time freight 
rates have come down to reasonable figures, the Swedish lumber 
exporters will have the advantage of several new steamship lines. 


MARINE INSURANCE. 
| 


The insurance rates differed considerably before the war duri 
the various seasons of the year. On an average, the premium pai 
was about 4 of 1 per cent to 14 per cent during normal times. For 
sailing vessels the charges were heavier. During the war 10 per cent 
premium for marine insurance was not an unusual charge and even 
as high as 30 per cent was paid in March, 1917, from Goteborg to 
United Kingdom east coast ports. Since the armistice, the rates of 
insurance have come down to about the pre-war level. 
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The following table gives the normal marine-insurance rates at 
various seasons, affecting lumber cargoes from the east coast of Swe- 
den, to the principal markets: 


To western 
France 
Bay of 
To eae To eat Biscay. To Med- 
f coast 0 coast of | ports, Por-|. 
Dates pishipraent, United | United | tngal and | ierranean 
Kingdom. | Kingdom. | south coast Bese 
of Spain 
east to 
Gibraltar. 
| 
Percent. | Percent. | Percent. | Percent. 
ADT al apy hemier. - 7352 Se ie fae cate pgs. Ts 3 A g 
LATS Tas. LO eS eee SO een eee ary Ae 16 a 5 3 
Anime iiesaties 1522... SS. ASSL EES. IED. ae 4 g 4 & 
/AIDUE SGI 9 Se a eR Oe 3 8 g 3 
Aug. 21-Aug. 31 3 5 4 2 
5 3 1 14 
Fo 4 8 
A anlyeabyitoaadl bois 
ie \ rr it 
1} 12 1 18 
12 1k re 18 
13 14 13 13 
1b 18 18 13 
13 18 13 | 13 
13 Qh 13 2 
re} 2 oi 21 
2° 2i 22 2h 


The rates from the east coast of Sweden to the channel ports of 
France and England were usually the same as for the east coast of 
the United Kingdom. 

The rates to South Africa were generally about 10 per cent higher, 
and the rates to South America and Australia about.15 per cent 
higher than the rates to the Mediterranean countries. 


SHIPPING REGIONS. 


Ever since the lumber export trade of Sweden started on a big 
scale some 60 years ago, the importers have differentiated between 
the lumber products shipped from the various Swedish districts. 
The wood in the northern regions shows very pronounced qualities, 
such as solid texture, while in the southern districts of Sweden the 
wood is often more coarse-grained and pulpy. At present most of 
the virgin forests are cut out and the mills are more dependent upon 
obtaining their log supply from other sources. The differentiation 
now made is to a large extent, in regard to the product of different 
shippers; it is not based exclusively on shipping districts. The larger 
importers and agents, who generally are well posted on local condi- 
tions in Sweden, know the character of the shipments from most of the 
prominent exporters, and the prices paid for lumber may vary con- 
siderably for the products of different exporters in the same districts. 
Many shippers have obtained a good reputation among importers and 
consumers and by branding their products may be able to obtain a 
better price than their competitors although they may use the 
same raw material and the same manufacturing methods. ) 

The best proof of this situation is that Swedish lumber exporters 
in several of the largest districts in Norrland take an important per- 
centage of their log supply from northern Finland wily using the 
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same raw material as their Finnish competitors, obtain for their prod- 
uct several dollars more per 1,000 board feet. Logs are often taken 
from other districts in Sweden than from the section of the country 
where the mills have their forests. Sawn lumber also is barged from 
one sawmill district to another. For instance, lumber from Herno- 
sand, which was sold at about 61 cents per 1,000 feet less than lumber 
from Sundsvall, farther south, was often barged to that port at a 
cost of about 13 cents per 1,000 feet, the Sundsvall exporters thereby 
making a profit of 48 cents per 1,000 feet. 

It is evident that one can no longer make any accurate differen- 
tiation between the lumber products of the Swedish shipping dis- 
tricts; but the differentiation must be made in regard to the prod- 
ucts of each individual exporter. If the mills have been able to 
maintain their good standing among the importers for shipping 
quality lumber, in spite of the fact that they are taking logs {rain 
other districts, they have done so through careful grading and 
efficient manufacturing and selling. 

The following table shows the exports from different districts of 
Sweden in 1913 of pine and spruce planks, battens, and boards 
rough and planed (not including box shooks, staves, etc.) : 


Total 
ane Peers Rough Planed d 

Shipping districts. rough and 

lumber. lumber. planed. 

M feet. M feet. M feet. 
Haparanda, Lulea, Pitea, and Skelleftea..................-.-.------ | - 260,313 1, 461 261, 774 
Wines and (xnskcoldsyite. wick: tw eec et taeaeme Pee hes. ba See | 122,171 40, 134 162, 305 
ERGRTIOSHNIG es eee coe oe occ tae sea ele nee cele te eer Meteors Ses ne eharate | pd 678 9; ce 278, 763 
Vall 9 yak Soccer fears Gah Cee be cOeek Bee celeen teers spite 6, 552 81, 004 337, 556 
Hudiksvall, Soderhamn, and Gevle.......-.-------2- 22-2. .ee eee eee | 385, 980 60, 757 446, 737 
Stockholm-Malmo (including Gotland Island)................-.---- 194) 205 33, 802 228) 007 
Wrest-coast districts A. eae tases cate ee eee oie ee ed | 113, 125 38, 101 151, 226 
Districts bordering on NOCWAY <222 5. 22222 eee nee = es eee ool 42, 610 20, 575 63, 185 
Other Gistricteatecwel tas sete eee ee ance Jee. oa ae eee | 24, 439 5,324 29, 763 


otal. 0). Pe EAT BAGO DAI 1,669,073 | 200, 248 | 1, 959, 316 


UPPER-GULF REGION. 


The upper-gulf district extends south from the Finnish border to 
a few miles north of the Angermann River and comprises the follow- 
ing districts: Haparanda, Lulea, Pitea, Skelleftea, Umea, and 
Ornskoldsvik. In the northern part of this region there were for- 
merly several mills of medium size, but during the war a consolida- 
tion process took place, and one company now practically monopo- 
lizes the whole export trade in this part of the upper culf. In the 
southern part of the upper-gulf district there are several very impor- 
tant mills, some are operated in connection with planing mills and 
sees factories. 
he pine from the upper gulf, particularly in the north, is of a 
reddish color and contains a larger percentage of heart than is found 
in the other districts of Sweden. The lumber is very knotty, how- 
ever, and logs cut from overmature stands often contain many 
defects, so that it has been necessary in several instances to create 
an extra grade of cull lumber, usually termed “seventh grade.” 
The pine from these regions is in great favor with the British, Egyp- 
tian, and other importers, 
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The spruce is not considered so satisfactory as the pine in the 
northernmost districts, but in the southern part of the upper gulf 
excellent spruce is found. 

The lumber from the upper gulf may be classified as good con- 
struction lumber, although it is commonly considered not to have 
the same breaking strength as lumber taken from districts farther 
south, owing to the shorter fiber of the wood. . This, however, is 
more theory than a scientifically proven fact and may be vigorously 
opposed by the lumber PED GTIs in the upper gulf. 

The lumber in the northernmost part is not suitable for planing 
purposes on account of its many knots. It is therefore sold only in- 
one unsorted grade and two or three grades for cull stock. . 

The normal production in the upper gulf may be considered to be 
about 80 per cent pine and 20 per cent spruce, about 75 per cent 
of which would be graded as unsorted, 20 per cent fifth, and 5 per 
per cent sixth and seventh grade. 

Tn the southern districts of the upper gulf the result of the grading 
would show a distinct improvement. More spruce lumber also is 
produced in these districts, and it is of excellent quality. 

The lumber from the upper-gulf region is handicapped in regard to 
shipping facilities. The freight rates are usually higher than from 
other districts, and no direct steamship lines touch the ports, because 
this region consists almost exclusively of sawmill districts and it is 
difficult for shipowners to obtain cargoes for these ports. Particu- 
larly during the war, many mills found themselves with large quan- 
tities of lumber that they were unable to ship on account of the 
exorbitant freight rates. Moreover, the shipping season is short, as 
the ports are closed by ice in the autumn and the ice breaks up very 
late in the spring. For these reasons the prices are lower than for 
most of the other districts in Sweden, although the lumber itself is 
considered to be more satisfactory than that from many other 
districts. 

Navigation opens in the northernmost parts of this region at the 
end of May and closes early in November; in the southernmost dis- 
tricts navigation is open at the beginning of May and closes in the 
beginning or middle of December. 


HERNOSAND REGION. 


Hernosand region, one of the most important in Sweden, comprises 
the land bordering the Angermann River and a narrow strip north 
and south of the river along the Gulf of Bothnia. Many mills are 
found on both sides of the river, which is navigable for about 70 
miles, allowing steamers of any size to go up to the mills at this 
distance. The mills are usually smaller than in the other districts 
in Norrland. There is also a large pulp industry, affording good 
marketing conditions for the mill refuse. A number of planing mills 
are operated in connection with the sawmills. 

The lumber from the Hernosand region seems to be rather uniform 
in regard to manufacture and grading, in spite of the fact that this 
territory has a large number of mills. The sawmills frequently co- 
operate in regard to the grading and sawing, etc., and shipments 
from the Hernosand district are considered in the general lumber 
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trade as typical Swedish standard products. When export prices are 
seen the Hernosand district is frequently made the basis, and 
the prices for the other districts are calculated by adding or subtract- 
ae customary difference. 

ormerly this region was almost exclusively a spruce-exportin 
district. ‘The spruce lumber is of excellent quality and the woo 
is of an intense white color. The knots are small and firm and the 
wood is very dense. Lately, however, pine has been exported in a 
larger proportion than before, and the quality is good, although the 
pine from this section is not so well known as the spruce. The pro- 
_portion of pine and spruce is about 55 per cent of spruce and 45 per 
eent of pine. In this district certain dimensions, especially of spruce, 
are classified into six grades, but the remainder is sorted into un- 
sorted, fifth, and sixth grades. 

The 3 by 9 inch spruce planks from Hernosand are much in demand 
in the French market, and this dimension is graded into six qualities. 
The grading of some of the representative Hernosand-district mills 
for 3 by 9 inch spruce planks shows the following result: First 
quality, 5 per cent; decent quality, 10 per cent; third quality, 50 per 
cent; fourth quality, 35 per cent; The percentage of fifth and sixth 
erades may vary a great deal. 

For the mills under discussion, the percentage of fifth and sixth 
grades combined amounted to 8 per cent of the total production of 
all grades. The result of the wradlitiy of the other dimensions of pine 
and spruce was 80 per cent unsorted, 9 per cent fifth, and 11 per cent 
sixth grade. The percentage of cull lumber is dependent largely 
upon the age of the timber stands. 

One year a tract of overmature stands in a forest may be cut and 
the percentage of cull lumber consequently would be very large. 
The following year second-growth stands may be logged, and the 
percentage of cull insuch a case may be verysmall. The virgin forests 
in this district are nearly all cut out now; only in the most remote 
mountain districts are there limited areas left. 

It is commonly considered that the grading of the Hernosand dis- 
trict is somewhat less strict than that of the districts farther south in 
Norrland. Particularly is this true in regard to the amount of wane. 
However, the difference in grading is not very considerable between 
the Hernosand and the lower-gulf region and it can not be demon- 
strated satisfactorily in writing. 

Navigation opens about the middle of April and closes at the end 
of December or the beginning of January. 


LOWER-GULF REGION. 


The lower-gulf region extends south from about 15 miles north of 
Sundsvall to about 60° latitude and constitutes by far the most im- 
portant lumber export region in Sweden. It comprises the follow- 
ing shipping districts: Sundsvall, Hudiksvall, Soderhamn, and Gevle. 

The largest sawmills in Sweden are located in this region, which 
also has an important planing-mill industry. Some mills located in 
the interior sections maintain yards at the ports. This region is 
also an important producer of pulp and Benet and some mills 
operate their own railroads for transporting the lumber from the 
interior. 
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The quality of the output of the different standard mills in the 
lower-gulf region is considered uniform, although the southernmost 
districts generally have a larger percentage of clear lumber. Sunds- 
vall and Hudiksvall, the two northernmost shipping districts in the 
lower-gulf region, are especially noted for their excellent spruce, 
while the quality of the pine of the southern shipping districts is 
better than that of the spruce in the same districts. 

In the Sundsvall district only certain dimensions of pine and spruce 
are graded into six qualities; the remainder is graded as unsorted, 
fifth, and sixth. Hudiksvall and the districts south separate practi- 
cally all dimensions of pine and some dimensions of spruce into six 
orades. “ 
~ Sundsvall is eae reg noted for the long average length of its 
production, and lumber from this district is especially in demand by 
the British colonial markets, such as South Africa and Australia. 
The other districts have specialized in high-grade stock for joinery 
and the better class of construction material. 

The following figures show the percentages of pine and spruce in the 
different grades for the Sundsvall shipping district: Unsorted, 88 per 
cent; fifth grade, 7 per cent; sixth grade, 5 per cent. For pine planks 
the grading is about as follows: First grade, 3 per cent; second grade, 
7 per cent; third grade, 40 per cent; fourth grade, 35 per cent; fifth 
and sixth grades, 15 per cent. The percentages of spruce planks in 
the different grades is as follows: First grade, 2 per cent; second 
grate, 16 per cent; third grade, 42 per cent; fourth grade, 14 per cent; 

th and sixth grades, 26 percent. The percentages for the fifth and 
sixth grades vary a good deal and can not be considered as average. 

Spruce lumber from shipping points south of Sundsvall is graded 
about as follows: Unsorted, 85 per cent; fifth and sixth grades, 15 
per cent. Some dimensions of spruce may be separated into six 
different grades in the same way as pine, but the grades commonly 
used for spruce lumber are unsorted, fifth, and sixth. 

The table following shows the average percentage of different kinds 
of pine lumber in each of the first four grades in some of the largest 
mills of southern Norrland. For grades V and VI no average figure 
can be given, but in most cases the proportion of V and VI seems to 
be about 15 to 20 per cent of the total production. The percentages 
in the table are calculated on the basis of the total quantity in the 
first four grades. 


Kinds of lumber. | IT grade. | II grade. IIT grade.| IV grade. 


| 
Per cent. | Per cent. | Per cent. | Per cent. 
IIRTU RS peers De aot Te Le OL 6 OA ce a 2 15 | 4 41 
TESS GLAU Pes ape Seale 2 AURORE PRLS 9) <>. ct Magda aan imc Eu aay | 4 18 38 40 
CATO 479 er ee ta Uo To ea aid ele Le ey area Vi 7 14 32 47 
NET OW DOALOSS....2 <turslanc oxize oe eee net ate game bn Oe a ease 6 13 36 45 


oe are usually divided only into unsorted, fifth, and sixth 
grades. 

The logs in the southern part of the lower-gulf region give a larger 
percentage of the upper grades than those found in many other parts 
of Sweden. Although the lumber exporters in other parts of Sweden, 
who are able to ship the year round, may obtain better prices during 
the winter months than are obtained for lumber from the lower gulf, 
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this is no indication of better quality but is due to the ability to fur- 

nish lumber when the lower-gulf shipping ports are closed by ice. 
Navigation opens about the middle of April and closes at the end 

of December or the beginning of January. 


STOCKHOLM-MALMO REGION. 


The Stockholm-Malmo region comprises all the shipping dis- 
tricts south of 60° north latitude and takes in the southeastern coast 
and the southern coast up to and including the city of Malmo. A 
large number of small mills are scattered in this territory and, out- 
side of a few larger mills, there are no standard operations. While 
excellent timber is found in the northern parts of this region, north 
and south of Stockholm, the other parts of southeastern and southern 
Sweden are not known for good quality. With the exception men- 
tioned, the lumber shipped from this district probably represents the 
poorest quality in Sweden. 

The manufacturing of the lumber also is usually defective, and 
these shipments can not be considered as representative of Swedish 
lumber for export. The lumber is often carelessly cut, usually on 
circular saws, which gives it a rough surface. 

Owing to the poor floating facilities in this region, the logs have 
not generally been in contact with water, and the wood is often very 
hard on this account, particularly timber originating in the highlands 
of Smaland. Blue lumber constitutes a large percentage of these 
shipments, owing to defective methods of seasoning, and in many 
ports lumber is shipped that has not been edged. 

The lumber is usually graded into unsorted, fifth, and sixth grades, 
but, as the lumber export business is mainly in the hands of export 
merchants, there are no established grading rules. A large part of 
the output is sold locally or to the box factories and planing mills, 
especially on the west coast of Sweden. Most of the lumber att ped 
from southeastern Sweden is about 14 feet to 15 feet in length. Pine 
lumber is the predominating factor in the export trade. 

On the Island of Gotland similar conditions prevail. The qualit 
of the lumber shipped is rather good and itis of solid texture, althoug 
very knotty. The wood is very hard, owing to the fact that it has 
not been floated. For a long time Brazil was a favorable market, 
but now the bulk of the lumber shipped from this island goes to 
Germany. 

Although the shipments from the Stockholm-Malmo region usually 
are defective, some mills produce very satisfactory lumber. Espe- 
cially in the Norrkoping district, several first-class mills may be found 
and larger dimensions may often be obtained here than from other 
parts of Sweden, some of the logs being cut on State forest land. 

The prices obtained for lumber from southeastern Sweden under 
normal conditions, during the season when all shipping districts in 
Sweden are open to navigation, are considerably alow the prices 
obtained in other districts. Exceptions must be made for standard 
shipments from this district. 

During late years navigation has usually been open the year round, 
although some ports may be closed for a few weeks. 
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WEST-COAST REGION. 


The west-coast region extends from Malmo up to the Norwegian 
boundary on the west coast. In this region Goteborg is practically 
the only port of anyimportance. From the smaller ports is shipped 
lumber from the interior districts of southern Sweden, similar in 
character to that from the east coast, while Goteborg shipments 
represent mainly the lumber products of the districts of Vermland, 
with some from Dalecarlia. Sutte of this lumber is shipped direct 
from mills on Lake Wenner through the canal. Goteborg a Ve 

umber 
business is in the hands of old, well-established firms. 

The character of the lumber shipped via Goteborg is similar to that 
shipped from the south Norrland ports. The great advantage of this 
port is that it is open the year round, and the prices obtained, espe- 
cially during the winter months, are considerably higher than those 
obtained from the Norrland ports during the summer months. 

For a good production in Vermland, the proportion of the first four 
erades of pine and spruce would be about as follows: First grade, 
5 per cent; second grade, 20 per cent; third grade, 55 per cent; fourth 
grade, 20 per cent. Of the fifth and sixth grades, the quantity is 
about 10 to 15 per cent of the total production. 

Goteborg is in an especially advantageous position in regard to 
shipping because many direct liners run from this port to the principal 
Kuropean countries and also to the principal markets outside of 
Europe. This is also the best port on the west coast. 

This district is one of the main centers for exports of joinery, 
planed stock, and box shooks. 


DETAILED CONSIDERATION OF PRINCIPAL MARKETS.! 
UNITED KINGDOM. 


The United Kingdom is the most important of all markets for 
Swedish lumber. mlirioat any dimension of pine and spruce, both 
rough and dressed, finds a market there. Pine is generally preferred 
in England and Ireland, while more spruce is shipped to Scotland. 

The British market is very conservative and often specifies wide 
stock of lumber when narrower dimensions would serve the same pur- 
pose. Shipments from the northern Provinces of Norrland are 
ae in favor in the United Kingdom on account of the reddish 
color. British shipyards and other plants sometimes call for heart 
specifications, but the demand can not be satisfied from Sweden in 
spite of the high prices offered. 

“Torrac”’ of pine and spruce, or lumber sawn from dead trees with 
only the heartwood left, the sapwood having decayed, is shipped in 
considerable “Sse and used extensively for construction pur- 
poses, especially when the lumber is to come into contact with water. 
This torrac lumber, however, is to be considered low-grade material. 

It is almost impossible to give a detailed statement in regard to 
the different dimensions required by this market, as nearly any 
dimension can be sold in the United Kingdom. The following 


_! Various tables in the appendix show the quantities of lumber shipped to each country. _The descrip- 
tion of the requirements of the principal markets in this section is based on pre-war conditions. 
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dimensions, however, are usually called for, in both pine and spruce: 
3 by 11, 9, 7, 6, 44, and 4 inches; 24 by 7 and 6 inches; and 2 by 7, 6, 
5,44, 4, and3 inches. Pime and spruce boards in various widths and 
in thicknesses of 14, 14, and 1 inch are also in demand. Scotland 
demands principally spruce lumber, usually in the following dimen- 
sions: 3 by 9, 8, and 7 ches; 23 by 8, 64, and 6 inches; and 2 by 7, 6, 
54, 5, 44, and 4 inches. Ireland often specifies wide boards, up to 
11 inches. 

The United Kingdom may be termed a market for planks. Battens 
and boards are taken in comparatively small quantities. It is the 
principal market for Swedish planed stock, taking about 50 per cent 
of the total Swedish output for export of this kind of lumber. The 
planed boards are taken in almost any sizes. This market also re- 
quires 7-inch weatherboards, which are not exported elsewhere except 
to Australia. To the United Kingdom is shipped more than 50 per 
cent of Sweden’s output for export of staves, box shooks, and split 
wood. It also is one of the most important markets for logs and 
timber and takes practically the entire quantities exported from 
Sweden of pit props and ties. 

The following are typical specifications for the London and the 
Scottish markets: : 


LONDON. SCOTLAND. 

Pine, unsorted: M feet. | Pine, unsorted: M feet. 
4 by 8inches...............- 10 3 ‘by 11 inehesost/ 202. Ae 20 
4 by-7 inches. -t2ea's 42442 10 3 by 9 aziches_s: 22 ven os. 40 
SpnO HOCHOR cs oo. 25 ue fs 99 Sibi (anches-- cp sarees 20 
SY S MCHERS fe cso: Se 50 24 by 7 anches, 42.5. --Lp eee 50 
Se byvWanches:: 45-228: ct 30 24 ‘by 6$ Inches /'2 22 tise. 30 
3 by 5inches...-.... AS Shae 10 25 by, 6anches.- oa". nee 20 
24 by 8inches.............- 10 2iby iG inches). 411 ILA TE 20 
UAT sider Bh 1S eV: ne 198 2 Jo AMC DOS oot ee eli 30 
24 by Sinches) 5.02. >. ee 10 | Spruce, unsorted: 
2ibyallhimehess: ase 2 3 DY) ganchess= seen ose see 50 
2 by inches ses see 20 3 by 7 inches. . 2.532.209 30 
2\by, Biches !ce i..c $228 re 20 2¥ by. 7 inches. ...\:. Leyes 149 
2i by, Gvunchess* faerie os ee 40 24 by 64 inches. .........--- 198 
2 DY D1NCHeS! ae ae ae ak 50 2° by 7 inches: .:.-. 2: seer 20 
2 by 45 anehes? Mites ae tia! 228 24'by 6 inches:.._~.= 23eeee 198 
2 byi4anchesh: Galen: 139 2' by 6 inches. - >. \Jsaeeee 154 
1 by. Winehes) 243 Reigate: 99 2/by: 4 inches:-)...., ae 50 
= by os adnches sue sae 20 —— 
= Dy OmnCheswoee. snus ey 50 Total. 7... Seeeeeese 1, 079 

Motalo sical oige 1, 095 
FRANCE. 


Next to the British the French market is normally the most im- 
portant for Swedish lumber and it was increasing in importance 
during the years before the war. Both pine and spruce are taken, 
and spruce from the Hernosand and Sundsvall districts is much in 
demand. 

France takes important quantities of planks and battens and nar- 
row boards, but only limited quantities of wide boards. The lumber 
is usually trimmed to metric feet. During the last 25 years the 
heavy duty imposed upon planed lumber imported into France has 
prevented the Swedish exportation of such stock to this market. 


1 
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The lumber taken from Sweden represents a better quality than that 
imported from Finland. Swedish lumber is used in France mainly 
for joinery and better-grade construction. The competition from 
Russian ports, particularly from Archangel, was very keen before 
the war, but Swedish shippers had a considerable advantage in 
lower freight rates. 

Some of the principal dimensions taken in northern France and in 
southern France are as follows: 


Northern France. Southern France. 


Pinea: 


Spruce: 3 by 9 inches. 
i 3 by 8 inches. 


Pine: 


24 by 7 inches. 3 by 7 inches. 
24 by 64 inches. 2 by 8 inches. 
24 by 6 inches. 14 by 43 inches. 
Pine and spruce: 13 by 4 inches. 
14 by 44 inches. 14 by 44 inches. 
1} by 44 inches. 11 by 4 inches. 
1 by 43 inches. 
1 by 4 inches. 


@ There is also a small amount of spruce in the same dimensions. 


Three by nine inch spruce planks are in great demand in France 
and are graded in a special way. Both pine and spruce boards are 
taken unsorted. The French market also takes some staves, box 
shooks, and small timber. 

A typical specification for France is as follows: 


Spruce: M feet. | Pine—Continued. 
First grade—3 by 9 inches... 30 Unsorted— M feet 
Second grade—3 by 9 inches... 99 14 by 44 inches.....-..... 30 
Third grade—3 by9 inches.... 198 Teh yasanelies 3.) 0729 5 43¢ 99 
Fourth grade—3 by 9 inches. . 99 1 by 44 inches. ........-.-. 238 
Fifth grade—23 by 7inches... 594 1 byA mehes 2)... 398-26. 198 
Pine: mes DY OTRGMGS”- os ae 22 2. 198 
Unsorted— 2h hy Cinchess 2". F: 198 
2 by Winches). 3.5/4.1. : 594 Fifth grade— 
14 by 44 inches.........-.. 40 24 by 7 inches......-....- 594 
14 by 4 inches............ 10 
14 by 9 inches............ 50 3, 319 
1py 9 tachest foe: eee st 50 | 
GERMANY. 


Germany is close to several of the most important producing 
countries in Europe, and this fact, together with its own extensive 
forest resources, makes it possible for German lumber dealers to make 
a good selection of lumber from the most suitable sources. 

In the German market Swedish lumber, therefore, meets keen 
competition with native German, Finnish, Russian, and Austrian 
lumber. The market for Swedish lumber is thus somewhat limited 
and is not nearly so important as the French and British markets. 
The Danish market, though it serves a population of only about 
3,000,000, is nearly as important for Swedish lumber as the German 
market. The demand for Swedish lumber in Germany is not so 
stable as in the United Kingdom and France. 

Germany takes principally spruce lumber, mainly battens and 
narrow boards, together with very small quantities of planks. The 
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Khine district is one of the best markets for Swedish spruce, but the 
Rhine importers do not generally buy the spruce north of the district 
of Sundsvall. The lumber is usually imported via Dutch ports and 
taken on barges up the Rhine. As the Netherlands figure in Swedish 
statistics as the importer of this stock, it is not possible to find out 
the exact quantities shipped in this way to Germany. The dimen- 
sions most in demand (chiefly spruce lumber) are 24 by 7, 6, 54, and 
5 inches and 2 by 7, 6, 54, and 5 inches. 

The Bremen market calls for large quantities of 24 by 6 inch spruce, 
part of which is shipped to Saxony. This particular dimension is 
consumed mainly by the German plant sein industry in resawing 
the battens into boards, whereby a saving in raw material may be 
effected. Spruce boards are taken chiefly in the following dimen- 
sions: 1 by 5, 14 by 5, 14 by 54, 14 by 6, and 14 by 7 inches, and pine 
boards in sizes from 4 to 9 inches wide. 

This pine stock is taken chiefly from the lower-gulf district and 
usually in the upper grades. Unsorted boards and narrow boards 
are generally bought from the other shipping districts in Norrland. 
Important quantities of lumber are also taken from southern Sweden. 
In certain markets in northern Germany, fifth-quality boards in 
various widths are taken. A specialty in the German market is the 
so-called ‘schaalbretter,’’ which are waney sap boards used for 
packing material and boxes. The thicknesses are usually five-eighths 
and three-quarters of an inch and the widths 3 to 7 inches. The 
schaalbretter usually contain 20 to 30 per cent of short lengths, 6 to 
8 feet, and the only requirement in regard to wane is that the saw 
must touch all four sides of the piece. 

The German importers frequently specify odd dimensions, such as 
seven-eighths, nine-eighths, 2? inch thicknesses, where they formerly 
ordered 1 to 1} inches, 3 inches, etc. Undoubtedly in many cases 
these dimensions are sold as holding a larger measure than they actu- 
ally do. The Swedes do not look with satisfaction upon having their 
lumber sold in this way, and some mills even refuse to brand such 
stock. In most of these cases the Germans may use the odd dimen- 
sions for planing purposes, and by using modern planers, often of 
Norwegian or Swedish construction, they may be able to dress these 
rough dimensions down to the required sizes, where formerly greater 
thicknesses would be required. Such odd dimensions, however, always 
command extra prices. 

Planed lumber does not find a good market in Germany, partly on 
account of the tariff and partly because the German planing-mill 
industry is highly developed. 

Germany imports some Swedish staves and box shooks, and con- 
siderable quantities of small timber and telegraph and telephone 
poles. 

DENMARK. 


Denmark affords an important market for Swedish lumber. The 
Danish market does not require such long lengths of lumber as, for 
instance, British colonial markets. The ‘Danish market is su plied 
mainly by the mills in southern Sweden, where short stock pre- 
dominates. The principal requirement in Denmark is to receive the 
lumber in a bright condition, and the Swedish shippers are particu- 
larly careful not to ship blue lumber to this market, as heavy claims 
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would be certain to ensue. Pine lumber is generally preferred; of 
the total quantities of lumber exported to Denmark from Sweden, 
less than one-third is spruce lumber. Denmark is decidedly a mar- 
ket for boards, which constitute about 90 per cent of the lumber 
imported from Sweden. 

The principal dimensions taken by the Danish market, are as fol- 
lows: 7 by 14, 14, 1, and ? inch; 6 by 14, 14, 1, and ¢ inch; and 5 by 
14, 14, 1, and 3 inch; 14 by 5 inches and 1} by 6 inches are in par- 
ticular demand, and it is sometimes difficult in Sweden to supply the 
demand for this stock. The boards are often taken of the upper 
grades, and the prices paid for this stock are very satisfactory. Lim- 
ited quantities of pine planks and battens, particularly 24 by 5 inches, 
24 by 5 inches, and 2 by 5 inches, are called for. 

Of cull and low-grade lumber the following dimensions are usually 
shipped: 1 by 54, 5, 44, and 4 inches; ? by 54, 5, 44, and 4 inches; 
ane 3 by 54, 5, 44, and 4 inches. Schaalbretter are also in demand 
in this market. 

Next to the United Kingdom, Denmark is the largest market for 
Swedish planed lumber, which is usually shipped in the unsorted 
grade. The following sizes are the most in demand: 1} by 5, 6, and 
7 inches and 1 by 5, 6, and 7 inches. Pine and spruce are taken in 
about equal quantities. 

Denmark also imports considerable quantities of split wood and 
staves, timber, props, and ties, and large quantities of small timber 
and telegraph and telephone poles. 

The following specification is an example of a Danish shipment 
calling for a large number of items and very small quantities of each: 


M feet. 

ae bs laine first and, second prade;pine sj. i«wsckl = 3,5 - aay args eee 92s ain hbo bisies be 2 
Be ye ater: Wet, and SeCOUG, STATE DING. 9 by te ech 2 
ery AG ine its, Ani necond stade pine....2-...-°-.'- 08, fon tee ee ee ewe 2 
ax by 9inéh first/and secondiprade pine)... 22 Vall. ee 2 
2by 12 inch firstand:second grade pines: ..2. 41/028. 23005. ee be es ek 2 
Zoo LL inch first and, second, grade pine)..o..2 - 224 ibarery dese) -aig -bs- dead pis v4 
Beto Lach tag amawsecond CFade DING ot. d mca doers she ckhind- + stq4ec 4 
MM ATVCIE SOCONG: Sratle MIN Re iT ns ag oe ee <a cee sea ie epee 10 
Meeaiueh secotd/atald pine itt) IOS E ROS LOU ae OL 2 Se 20 
inves inch second: prade: pinesd 44)! 6s ie ehlorciden ors. Ladd i Lee 10 
IEC. SACOG. CradenminGs. So. = Boe choy: jas fb- bevecen oe seen eee ids bel cam 10 
Pee ach iirst and second grade pine... 3. .. 0-4-2 <b .c520f- oe pibet dene 2 
Peteeiinch first and-eecond prade, pine." 2)... ge eke eee 2 
TE by 10 anch first and seeond grade! pire.) 2). 2022222 en eS See 4 
12 iby, Saneh first and eeeond)prade pines!) 26.0 youl tsk ae. eee 4 
Pe geeremeiaeh AIT, OTA Te Pant do bes came ee tee Chia ies bP eberd 2 Fee ted Slate we hye 10 
Pele OMIT) CRAG ENCE ee Beant oh an a bai lent ein seine 10 
eniyy eertmreritet PTA Milena. ne nS NAS oes woe See eee ee eee e eee. 10 
Thee einem second ptade pumas y: TUL eer cP OSS 2 A 10 
i dry perenne} orgde pine are ate. het facto i. A eee it’ Sat). a 10 
ey GCR HOCODG. SRAIE MIMO cS oi brs aS we le gates Lead die e peyed ace pele de ale 10 
(exe camer tirst Sade PING. 2... 2-2-4... <1 << -/e eee nes Deere eke icy I ieee 10 
MrmIen PeConG TAC IOs) 4s ol. 2. 1 eee oa ok anes eet ae ee eee 10 
1 by Maeno iraseTae pine soak tee OS. LU eee a. ho case Seetle o le 30 
Peteamnck nnsoried gradarop. Ye) oases Ae ANP AL RU oe cl Meeks 20 
206 


NETHERLANDS. 


For hundreds of years the Netherlands has been one of the prin- 
cipal markets for Swedish lumber. Spruce is most in demand, partly 
for consumption in the country itself and partly for reexport to Ger- 
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many. Shipments of spruce lumber constitute about 80 to 85 per 
cent of the entire quantity exported to this market, and lumber of all 
thicknesses up to 3 inches, and in widths from 5 inches up to and 
including 11 inches, isin demand. This market takes mainly battens 
and boards. 

Of the various dimensions of battens and boards of pine and spruce, 
the following are most in demand: 3 by 5, 6, 64, 7, and 8 inches; 24 
by 5, 6, 64, 7, and 8 inches; 2 by 5, 6, 64, 7, and 8 inches; 14 by 5, 6, 

4, 7, and 8 inches; 1} by 5, 6, 64, 7, and 8 inches; 1 by 5, 6, 64, 7, 
and 8 inches. 

About 30 per cent of the total shipments to the Netherlands are 
made up of planed lumber, almost all spruce, in the usual standard 
sizes, such as 1}, 1, seven-eighths, and three-fourths inch thicknesses, 
and chiefly 5 and 8 inch widths. Some widths of 7, 64, and 6 inches 
also are taken. Either the planed lumber is shipped in the unsorted 
grade or the unsorted grade may be sorted into, for instance, two 
grades (first and second), with 50 per cent of the total quantity in 
each grade, according to special instructions in each case. 

During late years, the Netherlands has come into the market for 
several odd dimensions of rough lumber, such as 12, 22, 33, 42, and 
52 inches, etc. This stock may be used for the same purposes as 
in Germany. Both German and Dutch importers are known to be 
very technical regarding claims; they expect the lumber to have the 
exact dimensions specified. 

The Netherlands also imports some quantities of split wood, staves, 
and similar stock and takes considerable quantities of small timber. 


BELGIUM. 


Before the war most of Belgium’s imports consisted of narrow 
boards of pine and spruce, chiefly from the lower-gulf district. Pine 
lumber is preferred. Planed lumber is not imported and only limited 
quantities of battens and planks, as Swedish lumber was generally 
considered of too high quality for the Belgian requirements. The 
industries in that country used large quantities at low-grade stock 
for packing cases, and cheap lumber for this purpose was taken from 
Russia and Finland. Schaalbretter of the same specification as those 
taken by Germany, and discolored and cull lumber were also in 
demand. The boards taken from Sweden were generally in thick- 
nesses of 1 inch and five-eighths of an inch, and in widths of 4, 43, 
and 5 inches. The lumber for Belgium is trimmed to metric feet. 
Considerable quantities of staves and box shooks are imported. 

Controversies between the shippers and the Belgian importers were 
frequent before the war, resulting from claims in regard to quality 
made by the importers. The prices obtained in this market for 
Swedish lumber were often less satisfactory than those obtained in 
other markets in Europe. 


SPAIN AND CANARY ISLANDS. 


While the north Spanish ports take mostly pine, the Mediterranean 
ports call chiefly for spruce. It is of main importance to ship the 
lumber absolutely bright to this market, as it is not painted when 
used for flooring, and blue lumber is practically worthless for this 
purpose. 
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Formerly in southern Spain lengths of 14 feet were chiefly in de- 
mand. This custom, however, is gradually disappearing, and the 
tendency is to take the usual lengths produced by the Swedish 
exporters. The specifications for this market vary but slightly from 
one year to another. Among the principal standard dimensions are 
4 by 9 inches, 3 by 11 inches, 3 by 9 inches, 3 by 8 inches, 3 by 7 
inches, 24 by 7 inches, 24 by 4 inches, 2 by 9 inches, 2 by 8 inches, 
and 2 by 4 inches. Four, six, and eight inch boards, in thicknesses 
of 14, 14, and 1 inch are generally called for, especially in northern 
Spain. for 1 by 4 inch pine and spruce the Swedish exporters can 
hardly satisfy the demand. Many odd dimensions are often called 
for. 

Spain does not import planed lumber on account of the heavy duty 
imposed on such stock. It is mainly a plank market. Limited 
quantities of small timber are also imported. The Canary Islands, 
which belong to Spain, afford a good market for sawn box shooks, 
particularly those from the western coast of Sweden. 


NORWAY. 


The barren west coastal districts of Norway take considerable 
quantities of lumber from Sweden. Large quantities of Swedish 
lumber are also exported to Norway for reexportation, either rough 
or manufactured into planing-mill products, box shooks, etc. Most 
of the Swedish lumber is taken in battens and planks and small quan- 
tities of boards. 

Cull lumber, especially in the 3 by 9 inch dimension, for construc- 
tion purposes, has been extensively called for during recent years. 
Norway also imports large quantities of planed lumber, part of which 
is destined for reexportation. The reexportation from Norway of 
Swedish lumber will be treated in the Norwegian report. 

Norway imports from Sweden considerable quantities of staves, 
box. shooks, split wood, logs, small timber, props, and pulp wood, 
part of which is for reexportation. 


OTHER EUROPEAN MARKETS. 


To Portugal almost nothing but pine battens and planks from 8 
inches and up in width are exported. A specialty in the Portuguese 
market is 10-inch planks, which. can be sold in very few markets 
besides Portugal and the United Kingdom. 

In Italy the Swedish lumber comes into keen competition with 
lumber from Austria and other southeastern European countries. 
The market is not important and is limited chiefly to pine planks, 
usually 3 by 9 inches. There is also a limited call for pine battens 
2 by 4 inches and 2 by 5 inches, and pine boards 12 by 6 inches, ? by 
6 inches, 14 by 9 inches, 14 by 44 inches, and 14 by 6 inches. This 
market also takes small quantities of timber. 

Greece is arather unimportant market. It takes limited quantities 
of pine boards and battens of 1 by 5 and 6 inches, and 2 by 5 and 6 
inches, besides very small quantities of planed narrow pine boards 
and small timber. 

Turkey takes some quantities of planed pine lumber of 5 and 54 
inch stock, small quantities of rough lumber, and small timber. This 

_market grew rapidly with the establishment of direct steamship lines. 


0 wo wi hy, a” 


«SOvy3hO.” 
920CZa 0 
+ 


opp, Sf 
01 Snapy3r 5102 


513 Moa Smyayng Sa Sp 
a> Vey ~*P op 
isyxoxrp Dioyiconl 

DX Ya 53 50010 
yor (4223902) Sn3 


~sy3ur Sa 591x3 Anpouoyiig 


By Spore Aa -70 eye 
3 OOO‘OFT ‘Jay 702 

ap awe fan) OF 

000‘0§, 0", 

fangs yyndo 

bead 
u SIIUJJOLY 
yIQny 513 am)dl90 


I] smyplan Slutaxoiga 
“re wn Carramp op ame yvjon} 


SWEDISH LUMBER INDUSTRY AND LUMBER EXPORT TRADE. 


OF 50X10 C.,. 
Seep Vee: 


204 


‘ 


*SspuBiq BULMOYS “yoorr) Ut “4SI] Sold YSTPEMgG—' [6 “DIY 


@! 


* ¥estOb~ on ~~? 
‘ma/y oxidorwnayas v2 318 Srooppoory ” 
_-_s 40%3282 2002371 D20% 
SenXndg 532 Smsom2.cxz asap yoN17, 
: ae pel Ue | 


Sv GSIXaZ 


Stl 0c" Hel xml 

Sel Ont *CLX 6 

Sot 09° “wclxX OL 
atv 


ZEe'0 cv'0 


1 2f Xt 2 


SPO [$0 9b'0 CGO | uel xX he 
85°0 89°09 09°0 OLO \*:cl1X Fb 
£2°0 £8'0 SLO S80 |*éc1x &¢ 
900 £50 8b'0 g¢o'O0 SIX ch 2 
8¢'0 89°0 09°0 OL°O SI Xneé 
89°0 8Z°0 OL'0. 08°0 SIX 6b 
260 LOE 60 Olt SIX & 
L6°0 ZI 00° occa | 2X2 
ogl | ost | OF | OST €2XWE 
Sb'l g9'l OSI OLE CORE 
S61 Sle 00 02°2 Cox SE 
aA OL°2 OS'z GLZ £2 XZ 
avilaaa]avilaaal wile” 
hi Xd UW WHdVw VAdUW VAdUN 53 
“Somos | acalgy, pasting nal a) 


achat iis ZOIV4ISU - NONHOV ZIOdOUWAVA= ZIOL VdvU 
AOL I EG EAOLS 


| SVIaVAS SHMIVAAOS LIOVOWIE A 
ae °K ap moo 


“arg 


Le lata 
. 


r 


yjeaseung ur 
Sejogayyy maearas 
sBuuzoyuy “yf 


50x10) 
anal nana a) 
9 n02 AnI3sy¥aZ Ala 13rloioyq” 


> 


ay $3 podog aoa A@onY Aa 
TP oO cnn wp AZW4 
Sm303 ‘00 forioaodar Sumo 
“rg ap zHd ab If, als 
-ad Sua dr (ajqeinp siog 
Ao? ~F ~0 2 
1] auiuioa) sudan abrioluglianig” 
Yo ITA OO ee 
02 D1Q 50Q}0l13NIA0I0%K3 QOX 
Caan . 9p rey sr? 2~ a4 
Stason x0g3Q 543403 Soalia 
~2P @meus sg art argent 
-o10n ‘ MAoy ‘ADNOLOYLINE Wx 
wy ~p ean 2,¢ an te er? 
Sni0ndz Sadriolitiogoxjo nig” 
wmds20ylyyoanx% 1M 5M rDA3ro . 
cowbthe “ane Wy mummers bawrweioer 
10@akzap S@inooxAne 19433 


-m- dag? Wane yore 


Sorsyay Skxighaoz Sl2 
SVE p  speveey 7 


XXX WY 
3a 
a+v avi 333 


mx0nn 1 
° Gorbvewu voy I 


SWEDISH LUMBER INDUSTRY AND LUMBER EXPORT TRADE. 205 


Gibraltar, Iceland, and the Faroe Islands take small quantities of 
lumber, mainly pine stock, and limited shipments of small timber 
have been made to Bulgaria. 


ASIA. 


To Asia Sweden has exported only small quantities of lumber. 
Persia, British India, and the Dutch East Indies have imported some 
quantities of planed and sawn box shooks from the west coast of 
Sweden. Asiatic Turkey (included under Turkey in the statistics in 
the appendix) is practically the only Asiatic market of any impor- 
tance, importing box shooks, planks, battens, and planed and rough 
boards of pine, besides small timber. 


NORTH AFRICA, 


Algeria, Tunis, and Morocco have increased very rapidly in im- 

ortance during the last 10 years. They take mostly pine in such 
HE aa as 3 by 9 inches, 2 by 44 inches, 14 by 6 inches, and 14 by 
44 inches rough. Of planed lumber, pine is preferred, and is usually 
taken in the following dimensions: 14 by 44 inches, 14 by 5 inches, 
1 by 44 inches, and 1 by 5 inches. 

The demand for Swedish lumber in Egypt has varied a great deal 
from one year to another, as this market to great extent is supplied 
from Austria and Rumania. 

Pine lumber is most in demand and is imported in sizes such as 
4 by 9, 3 by 9, 2 by 9, 2 by 8, 24 by 7, 2 by 6, 2 by 44, 2 by 4, I4 by 8, 
and 14 by 44 inches. Small quantities of narrow planed pine boards 
are also taken. The exportation from Sweden to Egypt of small 
square timber has been a large item. As the small timbers are often 
cut from young stands, the exportation of this stock has been vigor- 
ously opposed by advocators of rational forestry in Sweden, and the 
exportation of small square timber to Egypt declined about 65 per 
cent during the last 10 years before the war. It will very likely be 
materially reduced in the years to come on account of the stringent 
laws concerning the cutting of immature stands in Sweden. 

The following is a typical specification for Egypt, consisting entirely 
of unsorted-grade pine: 


M feet M feet 
AW eee... - 5s eee a OO ia ure sched. foo te eee ees 79 
SD Yrammenes 1)... fe Deng. ey gO7! Minty Siinches.220. .2oyOMrole. 198 79 
24, by Panehes.!. 2:1 <t)/fiten f..72 198%) Irby Gaimches! 33:14) .4ocbesh) dle 79 
OA oS R11 2) ee ee Ua 495) 2eDRA CT ADCDERL 22 Fa 5.3} asses 158 
(AO Ok gh Ch 2 a eS = BT rail 12 So hate OC ep pean a apa 495 
Pe Dy eles...) Seaenes.. 207) 2 ere ANCHES Sots le be slate § 396 
1 by 9 inches...... 13, OREO LOS! Oi yee amehies. J. 0b 2 L051 S220 aS 59 
UN ATIGERES: 20252 225 eet tele AO} ib by 4h inches. -. 2... .cu8.) 22 149 
iy O TOOH ES. ois... urea ons 20 
TEI Col aT ale Sa eee aine Seg 149 3, 683 


BRITISH SOUTH AFRICA. 


Among the markets outside of Europe, British South Africa is the 
most important. While one after the other of the European coun- 
tries have stopped the importation of planed lumber by imposing 
heavy customs duties on such stock, the Swedish lumber exporters 
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have succeeded in maintaining their planing mill industry by finding 
new markets, particularly in hie British colonies. 

Of aut lumber, pine planks 3 by 9 inches, in third, fourth, and 
fifth grades are mostly shipped. During late years, however, the 
South African importers have discovered that scantlings and battens 
can be obtained more cheaply by ordering these dimensions from 
Sweden than by resawing them in South Africa from imported planks. 
Therefore, dimensions such as 2 by 3, 3 by 3, 3 by.4, 3 by 44, 3 by 5, 
and 3 by 6 inches are now called for in this market, besides small 
quantities of 2 by 6 and 2 by 5 inches. The South African market 
takes pine lumber almost exclusively. 

In planed lumber (pine and some spruce) the specifications usually 
call for 14, 1, and inch by 64 inches; 5 by 1} and 44 by 1 inch 
pine is in demand, besides a few other sizes. The planed lumber is 
eraded into “colonial first,’ which is a mixture of first and second 
grades of planed stock, and ‘colonial third.’”’” About 30 per cent of 
the total imports to this market consist of planed stock. 

The South African market demands long lengths. Lumber less 
than 10 feet long is seldom shipped, and specifications often call for 
16 feet and longer, usually specifying a certain quantity of each 
dimension in lengths of 20 feet and up. Limited quantities of box 
shooks are also imported. 

The lumber shipped to South Africa and other African countries 
must be specially well seasoned. For this extra care, the Swedish 
lumber exporters obtain about $2.50 to $3 per 1,000 feet above the 
prices usually charged for the same dimensions in European markets. 

A typical railroad specification for South Africa is as follows. : 


M feet. | M feet. 
4 by 11 inch pine, third grade... . 6 | 1 by 63inch, colonial first, tongued 
3 by 11 inch pine, third grade... . 67 Bnd CTOOVEd a aes ae eee 56 
4 by 9 inch pine, third grade.... - 28 | 3 by 64 inch, colonial first....-.-- 85 
3 by 9inch pine, second grade.... 1,172 | 3 by 64 inch, tongued, grooved, 
3 by 9 inch pine, third grade...... 1, 841 and center beaded.......-.-.-.-- 147 
14 by 63inch, colonial first, tongued 
aNd STOOVER.. oo. <n keen sleet oa 149 Total... < ccd jolene 4,051 
OTHER MARKETS OF AFRICA. 


Portuguese East Africa and French West Africa take both planed 
and rough lumber, mostly pine, in about the same sizes as British 
South Africa. cat 

Other sections of Africa occasionally take small quantities of 
Swedish lumber, but they are not considered established markets for 
this product, as the exportation is dependent upon casual chances 
of shipping space, etc., and not on the result of a systematic exploita- 
tion of these fields by Swedish lumber exporters or their agents. 


AUSTRALIA. 


Australia is a very important market for Swedish lumber, both 
planed and rough, and the Australian business increased materially 
during the last decade before the war in spite of the distance of 
about 13,000 miles from Sweden. ‘The specifications are similar to 
those of South Africa, but Australia takes mostly planed lumber. “In 
planed lumber, spruce is chiefly in demand, while the rough lumber 
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consists almost exclusively of pine stock. The rough lumber is 
usually imported in the following sizes: 4 by 9, 3 by 11, 3 by 9, 
24 by 7, and 24 by 64 inches. ile South Africa generally takes 
third and lower grades of rough lumber, Australia prefers first, 
second, and third grades, shipped in large quantities. Of planed 
lumber the following sizes are shipped in the largest quantities: 6 and 
64 inches in width and one-half, five-eighths, three-fourths, 1, 14, 
and 14 inches in thickness. The planed lumber is classified into 
colonial first and colonial third grades. Australia also takes 7-inch 
weather boards, which are shipped in the unsorted grade, and con- 
siderable quantities of sawn box shooks. 


THE AMERICAS, 


Although South America is not an iniportant market for Swedish 
lumber, the trade has been steadily growing with the direct steamship 
lines established a few years before the war. Brazil formerly afforded 
a good market for Swedish lumber, to a large extent exported from 
_ the Island of Gotland, where 3 by 9 inch lumber, 14 feet long, was the 
principal dimension shipped. At present most of the lumber for South 
America is shipped from the west coast of Sweden. Brazil takes 
chiefly pine and spruce planks. 

The Aesonting market has been developed recently and the prin- 
cipal dimensions shipped to this market from Sweden are 2 by 6, 2 
by 3, 1 by 6, and 1 by 3 inch spruce, and also limited quantities of 
planed lumber in widths from 6 to 84 inches. Argentina also takes 
limited quantities of sawn and planed box shooks. 

Uruguay and a few smaller markets have at times imported limited 
quantities of Swedish lumber. The Swedish exporters managed to 
extend their market even to Chile, but so far only small quantities 
of planed boards have been shipped on the regular liners. 

North America and Central America do not figure as importers of 
Swedish lumber. 


COMPETING LUMBER-EXPORTING COUNTRIES. 
' RUSSIA. 


There has in years past been considerable competition between the 
shippers in the various north European lumber countries. Russia 
particularly has offered keen competition because the quantities of 
lumber exported from that country were much larger than the quan- 
tities exported from Sweden, and both raw material and labor have 
been very cheap in Russia. The Russian lumber from certain sec- 
tions is also considered superior in quality to the average Swedish 
stock. The Swedish lumber exporters, however, do not fear compe- 
tition from exporters in other countries as long as such competition 
is fair and the export policy followed is systematic. Russian shippers 
have often dumped their stocks on foreign markets at very low prices. 
Many Russian shippers before the war had not sufficient capital to 
enable them to holds their stock when the markets were unable to ab- 
sorb large quantities of lumber, and consignments from Russia to 
European markets have constituted a large percentage of the quan- 
tities exported from that country. As a whole, the Russian ex- 
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porters are not on a par with the Swedish exporters in regard to 
export methods, and it has often been difficult, therefore, for the 
Swedish exporters to have any clear idea of the policy that would be 
followed during the selling season by the Russian shippers in regard 
to prices, shipments, etc. 

he Russian exporters have usually been able to furnish wider stock 
and longer lengths than the Swedish exporters, but have often failed to 
take advantage of these facts. The following stock list, representa- 
tive for the better class of shipments from the Archangel district on 
the White Sea, shows these shippers’ ability to furnish wide stock: 


M feet M feet 

BS Yael INCH ER ane vcs eae 6.930 I J by 7. Medea oh. ee 1, 782 
BH his fuhel el ie cy eas Raa keel ae 5,940.7] "a Dy 7 anehes=. .osaee ae ee 693 
dy iy alaimeies? s.. 22 SaaS ees 2,.316-'| 2 by"6 mehess ss ees: oe ewe 693 
1} by, 10Minches.... ...-¢ - egies 1,584 || dr by-Dimchess: f.- eee ee 693 
Wb See GR 28525034 a Pete 1,287 «| + by, 3-11 inches. 4: stock seid 23 1, 287 
IGT oie Hck 0 2: ls Pa A 2, 20, 

Pi yreaneies. 2.22. SSP eee ee 1, 980 "Oval. Sa vai a eee 27, 522 


The following schedule covering sales made in 1914 to the United 
Kingdom shows the low price level before the war of Russian White 
Sea stocks, which at the time were rated among the best in Europe. 
Prices are for pine f. 0. b. Archangel. 


Second Third Fourth 


Dimensions | First grade. grade. grade. grade. 


4 


| Per M feet.| Per M feet.| Per M feet.| Per M feet. 
Dand wMilbinches ses '45 00k ee ac pee eee $47. 93 $38. 10 $25. 81 $19. 66 


Mand inchesi! JON tits <P AR. Oo 22 ae Sea 47.93 | 38. 10 27.04 23.35 
Biby 9 inches fo! ema Sees EP eee ape too 40.55 | 33.18 24.58 22.12 
ETC DOANGS ne oe eee oc epee tee le Site icc se ee theta ree 47.93 | 39.33 29.49 19.66 
Sand)? inch: battens: 155 (2 Peek a a2. eee. ELE Re 30.72 | 24.58 20.89 19.04 


Samndi7 inch DOArds: er eee ea et Cee See eee 34.41 | 29.49 22.12 17.82 


These prices correspond to the Swedish prices covering shipments 
from the upper gulf, which in quality compare unfavorably with the 
White Sea stocks. The high freight rates from Archangel to the 
United Kingdom—about $4.50 per 1,000 feet, or $1.30 to $1.50 in ex- 
cess of those from Swedish Norrland ports—may account to some 
extent for these low prices. 

The competition from Riga on the Baltic was just as keen, although 
the lumber from this port is not so good as that from the White Sea 
ports. At the same time (1914) the following prices per 1,000 feet 
were obtained for different dimensions and grades of spruce f. o. b. 
Riga: 3 by 9 inches, first and second grades, $28.60; 3 by 11 inches, 
unsorted grade, $26.15; 3 by 9 inches, unsorted grade, $25.56; 3 by 
8 and 7 inches, unsorted grade, $22.18. The freight rate from Riga 
to the United Kingdom was $2 to $2.10 per 1,000 feet. 

The lack of a strong organization has been a great handicap to the 
Russian exporters. ‘The Swedish exporters tried in vain, before the 
war, to come to an agreement with the Russian exporters similar to 
the one concluded with Finnish exporters. 

The best lumber from Russia is exported from the Petrograd 
shipping district and from the White Sea region in northern Russia, 
but the shipping conditions in Russia are generally not so favorable 
as those in Sweden. The White Sea region is closed by ice during 


Special Agents Series No. 195. 


FIG. 92.—DIRY KILN. 


FIG.93.—GRADING AND TRIMMING LUMBER ON DOCK. 


Special Agents Series No. 195. 


Courtesy of State Worest Laboratory, Stockholm. 


FIG. 94.—TRANSPORTING LUMBER FROM PORTABLE MILL IN INTERIOR TO 
RAILROAD STATION, SOUTHERN SWEDEN. 


FIG. 95.—BARGE FOR LOADING LUMBER, 
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a part of the year, though recently it has been kept open by ice break- 
ers much longer than in previous: years. As the shipping season 
draws to a close, the exporters may resort to ag cutting in order 
to be sure to dispose of their stocks. The Swedish exporters, on the 
contrary, may advance the prices too rapidly as soon as the market 
shows signs of improvement, sometimes interrupting negotiations 
of sale. 


FINLAND. 


The Swedish exporters, before the war, had considerable trouble 
with the Finnish exporters because the latter had been selling their 
lumber at lower prices. Finnish stock is generally somewhat in- 
ferior in quality to the average Swedish products, but Finnish lumber 
of the unsorted grade has often been sold, especially by small mills, 
at prices only slightly in excess of the price for Swedish fifth grade 
(better class of cull lumber). The Finnish exporters had profited 
by this policy in Belgium, Germany, and a few other markets, which 
were inclined to consider price more than quality. A change in 
this policy took place during the war, when the Finnish exporters 
established close cooperation with the Swedish exporters, and many 
of the small mills that formerly were the chief cause of this price 
cutting were taken over by larger concerns in Finland. The more 
favorable shipping conditions in Sweden than in Finland have mate- 
rially helped the Swedish exporters. 


NORWAY. 


Between Norway and Sweden, there has never been any serious 
competition. Norway has developed over-sea markets to a great 
extent on account of its better steamship service, and, furthermore, 
Norway has specialized for years in planed lumber and box shooks 
while Sweden principally exports rough stock. The quantities ex- 
“a. from Norway are relatively small, and the Norwegian shippers 

ave generally been able to obtain better prices than the Swedish 
shippers on account of their ability to ship during the part of the 
year when most of the Swedish ports are closed to navigation. 

The Norwegians have always exported their lumber intelligently 
and have not dumped any quantities on the market, or otherwise 
caused prices to decline through lack of understanding market con- 
ditions. Close cooperation with the N orwegian shippers, therefore, 
has not been necessary to the Swedish trade, ares actually coop- 
eration between the Norwegian and the Swedish exporters’ associa- 
tions has existed for some time. 


AUSTRIA AND RUMANIA. 


While the timber in north Europe consists of pine and spruce of 
about the same species as the softwoods of Austria and Rumania, 
the lumber from the latter countries differs widely from the Swedish 
woods in quality and texture. The principal markets for the lumber 
from Austria and Rumania appear to have been near-by countries 
such as the Levant, northern Africa, and other Mediterranean 
countries. Until recently Swedish lumber has not been exported in 

2092° 21-14 
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any quantity to these sections of Europe, and only in rare cases has 
lumber from Rumania and Austria entered into direct competition 
with Swedish lumber. There would probably be just as great a 
difference between Swedish and Austrain lumber as there is between 
Swedish lumber and, for instance, southern yellow pine; and the 
Swedes know the comparative values of Austrian lumber and their 
own, and price their stock correspondingly higher. 


CANADA. 


Some spruce from eastern Canada has been exported to the markets 
that take Swedish spruce and pie. Although in England, for in- 
stance, this competition has been keenly felt at times, on account of 
the extremely low prices of the Canadian spruce, the relative qualities 
of Swedish lumber, and Canadian spruce are well known in Europe 
and generally preference is given to Swedish lumber in spite of its 
higher prices. Swedish exporters sometimes complain of dumping 
practices on the part of Canadian exporters, but this competition has 
not been so keen as to prevent Swedish exporters from disposing of 
their stocks to good advantage. 

In 1914 Canadian spruce was sold at the following prices, ec. i. f. 
United Kingdom, in competition with Swedish spruce: 3 by 9 inches, 
$26.42 per 1,000 feet; 3 by 8 and 7 inches, $22.12 per 1,000 feet. 

The high freight rates from Canada have handicapped the exporters 
there in placing their stock in Europe. 


UNITED STATES. 


One of the most serious competitors of Sweden in the lumber trade 
has been the United States. Particularly southern yellow pine, 
known abroad as pitch pine, has been exported in large quantities 
to markets that also take Swedish lumber. Upon a close investiga- 
tion of the character of Swedish lumber and southern yellow pine, 
serious competition would seem unnecessary because southern yel- 
low pine, in the grades usually shipped to the European markets, 
is superior to Swedish pine in almost every respect, and is considered 
so by both Swedish exporters and European importers. Neverthe- 
less, southern yellow pine has often been sold at only slightly higher. 
prices, and sometimes at lower prices than Swedish lumber delivered 
in the same markets. Not only southern yellow pine, but also other 
species of American lumber, such as Douglas fir and North Carolina 
pine, have been marketed in the same way. American exporters 
have not realized the limitations of Swedish lumber with regard to 
upper grades, long lengths, wide stock, etc., and the prices at which 
lumber has been sold by Swedish exporters. They have been ad- 
vised by their agents simply that Swedish lumber is sold at such 
and such a price; and knowledge of the price of Swedish lumber 
without information as to grades, sizes, etc., did not offer a guide for 
American exporters in pricing their own stocks. Most of the Amer- 
ican softwood lumber exported to Europe could hardly have been 
supplied from any other country in the world, with the possible 
exception of the west coast of Canada, which is too distant from 
European markets to be able to ship lumber in any quantities. 
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The following examples illustrate these conditions as late as 1918: 
A Swedish exporter quoted $59 per 1,000 feet, f. o. b. Swedish port, 
on ashipment of 3 by 9 inch pine planks of unsorted grade to the west. 
coast of Africa. The freight rates, from the Swedish port to the port 
of destination were given as $58 per 1,000 feet. e same speci- 
fication was submitted for quotation to an exporter on the Gulf 
Coast of the United States at the same time and the quotation 
given by this exporter was $30.72 per 1,000 feet, the freight rate 
yeing $78. This quotation covered southern yellow-pine lumber of 
merchantable grade, and the lumber was offered cut in specified 
lengths, whereas the Swedish exporter guaranteed only 17 feet average 
length for the whole cargo. It1is evident that only lack of knowledge 
of market conditions could account for this low quotation by the 
American shipper when practically only two countries outside of the 
United States (Norway and Sweden) could have delivered this stock 
and these two countries maintain the same prices. 

The following prices cover shipments of American pitch pine and 
Douglas fir to the United Kingdom during 1914: Rio Prime deals, 
$30.72, c. 1. f. United Kingdom port; Douglas fir, merchantable 
deals, $27.04, c. i. f. United Kingdom port. These prices were only 
slightly above the prices paid in the same markets for Swedish 
planks of unsorted quality. 

The Swedish lumber exporters expect that as the stands of timber 
in the United States decrease and stumpage values rise, adequate 
charges for stumpage will be included in the calculation of the cost 
of production and also that American lumber will be more carefully 
manufactured and the labor charges per 1,000 feet will be higher. 
Then the American shippers will be forced to ask higher prices for 
their lumber for export. There is no doubt that they will be able to 
keep their present markets, because most of the importers will be 
willing to pay higher prices for American lumber if dhalhitiber is more 
carefully manufactured. The Swedish exporters would be inter- 
ested in seeing American softwoods sold at higher prices in Europe, 
because firm prices on American woods would make it easier to 
maintain prices on Swedish woods. 


HANDLING EXPORT SALES. 
MANAGING THE SALES DEPARTMENT OF THE MILL. 


It is fully realized in Sweden that it is one matter to manage a 


-mill and another matter to handle the sales end of the business. 


Although these two operations are united in the activities of one 
company, they are of an entirely different nature and each requires a 
beh trained staff. The general manager of the export mill may 
usually take a more direct interest in the selling end of the business 
than in other branches, because the sales department is probably the 
most important and the financial returns of the company are largely 
dependent on the successful carrying out of an export policy. 

n charge of the department of export sales, there is usually a 
highly trained sales manager conversant with conditions in Sweden, 
as well as in the principal importing countries. These sales managers 
have usually passed one or several years in various countries work- 
ing in the offices of agents or importers, and have thus obtained a 
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good knowledge of conditions abroad. This gives them a better 
understanding of how to satisfy their customers and they are better 
able to adjust disputes that may arise between exporters and 
importers. 

n the other hand, agentsand importers frequently visit the Swedish ' 
concerns and the Swedish exporters, and the sales managers repay 
these visits frequently, in some cases even twice a year. 

Although it is generally considered poor policy to effect sales when 
the Swedish lumber exporters visit their customers abroad, never- 
theless many exporters do so. It is contended that these visits 
should have the character of a courtesy extended to the importers to 
ascertain whether the Swedish exporters can improve upon their 
services and that the sales should be left entirely to the agents. 
There is no doubt that this viewpoint is correct in many cases, 
especially when the market is dull, because to have the Swedish 
exporters travel abroad endeavoring to sell their stock would give 
importers the impression that it was necessary for the exporters to 
dispose of their lumber quickly. 

t has always been a point with the Swedish lumber exporters to 
make their agents and customers understand their capacity, thereby 
avoiding unreasonable demands in regard to specifications and deliv- 
eries. It is easy to see how this mutual knowledge of cenditions 
has an important bearing on the relations between exporters and im- 
porters. 

The Swedish exporters have the advantage of being located at 
only short distances from the principal markets. It is no greater 
undertaking for Swedish lumber exporters to visit their customers 
in England or France than it is for a sawmill operator in the State of 
Louisiana to see his customer in the Middle West. 

Only in rare instances do the same mills engage in both export and 
domestic business, and the sales manager therefore devotes his 
entire time to disposing of the company’s lumber products for export. 
Where pulp mills are operated in connection with sawmills, the sales 
manager may also be called upon to dispose of the pulp-mill products. 
The sales managers are always in close contact with market condi- 
tions, through frequent visits to foreign countries, by keeping in 
close touch with the mill’s agents, and most of all through the efforts 
of the lumber exporters’ association, which will be discussed in a 
later chapter. 

In advance of each cutting season the sales manager must estimate 
the possible demand for lumber in the various countries in order to 
enable the mill to cut accordingly. The mills in Sweden must cut 
large quantities for stock, as the seasoning process requires considera- 
ble time and it is easily seen, therefore, that it is of the utmost 
importance to cut such dimensions as are easily salable when the 
lumber is ready for shipment. The general manager of a sawmill 
company must coordinate the work of the sales manager in deter- 
mining the demand for lumber in the future and the sizes to be 
cut, with the instructions that are given to the crosscutters in the 
forests, the log scalers in the pond, and the head sawyer in the mill. 
If any of these men should fail to work intelligently, the success of 
the sawmill business would be endangered. 

The selling season generally starts during the autumn and early 
winter when the contracts are made for shipments at first open water 
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(f.0. w.). At other times of the year, minor sales are made, but dur- 
ing the late spring and summer the selling season is generally slack. 
Before each selling season, the sales manager must have made up a 
detailed inventory of the stock on hand and must also make an esti- 
mate of the quantities of lumber that will be ready for shipment 
at the opening of navigation the following season. Through many 
years of practice, the Swedish mills are generally able to give a very 
accurate estimate of the stocks that will be ready for shipment at 
first open water, even six months or more in advance. 

Following is a typical Swedish stock list, showing quantities of 
different sizes of pine and spruce: 


Sizes. Pine. Spruce. Sizes. Pine. | Spruce. 
M feet. M feet. M feet. | M feet. 

BAG OMCHES | sje ccc ctewicc aoe 139 2A J by Qinches) =o. sates a 218 85 
3 by 11i 13 by 8inches ...... 248 
3by 9i 14 by 7 inches.... 218 317 
3 by 8i 13 by 6inches.... 69 
3 by Ta DY Se INCHES) = on espe cela ee ees wate 30 
3 by 6i 14 by 44inches..~..------.-.- 50 10 
3 by Idby4inches 2s.) <2 22628 99 10 
3by 51 1 i 149 38 
3 by 1 i 188 61 
2 DY GANCHES soe see teh Ae oe 1 297 7 
24 by 8inches 1 119 50 
DRY; HUGHES 6) ys t 522k 1 396 347 
24 by 64 inches 1 198 188 
24 by 6inches.. .... 1 386 327 
24 by 54 inches. . 1 693 356 
24 by 5inches. . . 1 911 634 
24 by 4inches. . - - g J 4 
DML eTCRES f.\0225-2-2~ == © 3 24 4 
My Gamches 4 sees: oeth.. ee | 3 16 2 
{LON ESN ee eee -| BO) | Bayes arc: 3 99 20 
a Dye inches: tee ee... ee | : 168 30 
2) hy rhe Ree eee ee H 396 59 
Zip oe IMeMES - 2 2 ==. dani = 3 3 4 9 
2 by PINCHES Jyoe2 4y-.55% 02 5224 3 26 8 
PID Ae INGOs: 2). <2.) bee eo on 3 30 6 
PAV FEINICHESS Bose teeta EA 119 
2by 64 inches F 139 69 
14 by 5inches.. - 3 168 129 
14 by 44 inches. - 
POW A INCHES. < . 4 -cecieieiw cis -ie 15, 443 12,672 
14 by 11 inches 


These stock lists are sent to the companies’ agents in different 
countries with special instructions in regard to the prices that the 
exporters expect to obtain and other details in regard to sales. 

t is not customary in Sweden to take orders for larger quantities 
than the mills can handle, and contracts are seldom or never can- 
celed because the mills are unable to make deliveries, except by 
reason of force majeure (act of God) or other causes beyond the 
shipper’s control. . 

Formerly there was considerable jealousy among the Swedish 
shippers and they often showed unwillingness to assist one another 
in cases of an emergency shortage of stocks. Now, however, these 
conditions have changed, mainly through the work of the Swedish 
Lumber Exporters’ Association. The mills can figure, as a rule, on 
being able to obtain lumber from their colleagues on very reasonable 
terms to make up for possible shortages. The Swedish shippers con- 
sider that if any shipper in their district should fail to make delivery 
according to contract, his failure would reflect not only upon himself 
but also, to a certain extent, upon all shippers in the same district; 
and when a district has once obtained a reputation for making unsat- 
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isfactory delivery, the prices obtainable by all exporters in the 
district will alien accordingly. Assistance in-filling orders may 
therefore be obtained readily, but the Swedish shippers do not rely 
upon it when they enter into contracts for the exportation of their 
products. 

It may happen that the exporters find themselves unable, for one 
reason or anthers to ship according to specifications. In such cases 
the exporters always wire the importers or agents to arrange for the 
necessary substitute dimensions to be shipped, but such changes are 
never made by reliable exporters without the consent of the importers. 


EXPORT SELLING METHODS. 


The sale of Swedish lumber for export may be effected in the fol- 
lowing ways: 

(1) Selling through a foreign agent on a commission basis. 

(2) Selling through a domestic agent on a commission basis. 

(3) Selling through own organization abroad. 

(4) Selling outright to foreign agent. 

(5) Selling outright to domestic export merchant. 

(6) Selling outright to other mills. 

(7) Exporting lumber to own organization abroad, which distributes lumber to 

wholesalers. 

(8) Selling direct to importers abroad. 

(9) Consigning lumber to foreign markets. 

In this report the following terms will be used: Agent, meaning a 
representative of the mill, operating on a commission basis, and 
export merchant, a merchant buying outright on his own account 
from the mills and selling the lumber to customers abroad, either 
through agents or direct. 

(1) Selling through a foreign agent.—This method is used by most 
Swedish mills in disposing of their lumber to foreign markets. The 
mills maintain one or several agents in foreign countries and most of 
these connections have been established for a number of years. The 
agents usually are given the sole right to handle the mill products in a 
given territory—in a part of a country, a whole country, or several 
countries. In many cases these agents are Scandinavians, who are 
generally preferred, because they usually have a better understanding 
of conditions in Sweden, in addition to their knowledge of the terri- 
tory abroad where they operate. 

These agents may have subagents in different places, but the ex- 
porters are not concerned with these subagents, who are compensated 
by the mill’s representatives and operate on a commission basis, 
usually of 1 per cent. It would be preferable, no doubt, not to em- 
ploy én agent representing other Swedish exporters in the same mar- 
kets. This is not always possible, however, because the advantage 
to a mill of having an agent with a large clientele is too apparent to 
warrant such conditions. The markets for Swedish lumber are so 
extensive that agents representing several Swedish mills usually are 
able to dispose of their stocks without hampering the business of any 
one of the exporters whom they represent. 

The duty of the agent is, in the first place, to sell the stock, but 
merely to sell would not be satisfactory to the Swedish exporters, 
who are very exacting in their requirements. The agent must en- 
deavor to dispose of his stock in such a way as to satisfy the export- 
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ers. Otherwise it would be easy for an agent to pick out of each 
list the stock most readily salable in his territory and to leave the 
remainder to other agents. If this were done, the mills might find 
themselves with a large percentage of less desirable stock on hand 
at the end of each pepbine season. Moreover, if the agents were 
not required to assist the mills in other ways than simply selling any 
stock that they might have a chance to dispose of with little effort, 
the mills, doubtless, would be able to handle their sales to better ad- 
vantage themselves, without the assistance of intermediaries. The 
mills have found, however, that the services of an agent are generally 
advisable, because considerable adjustment is required in regard to 
both the specifications and the prices before a sale is made. 

To understand the important assistance that the agents render to 
the exporters, it must be considered that the Swedish exporters 
spread over a large field and that they must endeavor to distribute 
Sieir stocks in such a way that they will be as complete as possible 
in all markets where they sell. 

It has been shown that the Swedish lumbermen cut their lumber 
so as to obtain the most economical result and that due regard is 
paid to the saving of raw material in sawing the logs. Furthermore, 
the logs are too small to yield any large quantities of wide stock or 
long lengths, and it is therefore apparent that good judgement must 
be shown in disposing of dimensions of which there is a limited sup- 
ply. In regard to odd sizes, excess quantity of any one dimension, 
etc., considerable adjustment and discussion are always necessary 
before a sale can be effected. Evidently an agent in close touch 
with the importers can make a satisfactory arrangement more easily 
than the exporters, who have to take up these matters by corre- 
spondence or by wire. Right in this connection the agents perform 
thea most valuable services. For instance, if an odd size of one 
grade is wanted, the agent must endeavor, in the first place, to ob- 
tain an extra price for this dimension and also to have the importer 
take other grades of the same dimensions, because otherwise the 
remainder of such odd stock would usually be a dead loss to the 
exporters, as it could not find another market readily. 

f the mill’s products are handled by several agents in different 
countries, it is of great importance to have each agent dispose of 
such stock as command higher prices in his territory than in the 
other districts, but at the same time not to spoil the stock list for 
the other agents. To accomplish good results along this line requires 
a detailed knowledge of market conditions in the different countries. 
The agents generally have a large clientele and may easily bunch 
several orders, thereby making up a cargo. This is of special im- 
portance to mills that do not have the benefit of direct steamship 
service to the principal markets. 

From the agents the mills obtain information regarding market 
conditions. Although this information, in most cases, is reliable 
and of great assistance, there are cases where an agent desires to 
bring pressure to bear upon the mill and gives out information cal- 
culated to make the mill eines the price in order to enable him to 
effect a sale. For instance, it is said that agents would wire their 
connections in Sweden that competitors, either in Sweden or in 
another country, had offered one dimension at such and such a price. 
It often happened that the agents’ reports were only partly true because 
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the dimension referred to might represent only a few thousand feet 
in a cargo or might have been sold at a special low price as a com- 
pensation for concessions given by the importers. Formerly the — 
mils had no means of checking up such reports and would often 
reduce their prices to make a sale. Now, however, the exporters in 
Sweden do not have to rely upon any other information than that 
which they receive from their association in Stockholm if there is 
any doubt about the truthfulness of a report from abroad. 

Most of the foreign agents also maintain a chartering service and 
are in a position to obtain freight space and effect the insurance for 
the importers, if the lumber is sold f. 0. b., and for the exporters if 
the cargo is sold on a c. i. f. basis. 

In many cases the agents are required to guarantee the solvency 
of the importers to whom they sell. Evidently the agents are in 
a better position than the exporters to keep posted in regard to the 
financial position of the various importers. For this service the 
agents generally obtain about 4 of 1 per cent commission. - 

The commission received by the agents for making sales amounts 
to about 2 to. 24 per cent; in some cases it may be as low as 14 per cent. 
Large exporters of recognized standing may obtain an agent’s 
services on the last-mentioned terms because their stocks are easily 
salable. Sometimes agents may cede part or all of their commission 
to the importers, as a special rebate, in order to make a sale. This 
practice is vigorously opposed by the exporters, as it is considered 
areduction on the selling prices established by the mills. No reputable 
agency does business in this way. 

Valuable assistance is rendered by agents when claims are made 
by importers in testifying to the quality of the shipment received. 
The agent, having sold the cargo, is the logical person to represent 
the exporter. The agents are in most cases able to take care of the 
exporters’ interests in a very satisfactory way and claims are usually 
settled amicably, thus preventing the expenses and trouble involved 
in having these matters settled by litigation. Some agents, however, 
have the unfavorable reputation of being inclined to settle such 
disputes in favor of the importers, in order to obtain their future 
patronage.’ Thus several agents may be known among importers 
as being “‘reasonable” in questions involving claims, but such prac- 
tices can seldom be carried on for any length of time. 

Formerly some Swedish exporters were more or less dependent 
upon financial support from their agents in the form of advances on 
the cargoes that the agents were to sell during the coming season. 
This system has now been abolished, as the mills can easily obtain 
financial support, if necessary, from Swedish banks. It is considered 
poor business policy to be financially dependent upon the agents 
in this way. 

It is not believed that foreign agents hold stocks in Swedish mills, 
at least not to any considerable extent. 

The agents, however, partly finance the Swedish lumber exporters 
in other ways, by making arrangements for credit for the importers, 
in cases where the exporters are unable to extend this themselves. 
This will be explained in a later section. Where the exporters draw 
on the importers, the agents generally attend to collecting the drafts. 
In drawing on the agents for the amount of the cargo, a discount of 
2 to 24 per cent is made on the f. o. b. value of the invoice. The 
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total commission that the agents generally receive is thus 4 to 5 
per cent, made up as follows: Commission for sales made, 14 to 2 
per cent; del credere, 4+ of one per cent; cash discount, 2 to 24 per 
cent. 

The exporters, furthermore, often agree to settle, in part or in 

full, the agent’s expenditures for postage and telegrams. The 
agents receive commission from the exporters only and: not from 
the importers as well. Only in very rare cases does this commission, 
del credere, and discount exceed 5 per cent. This commission is 
considerably smaller than that received from exporters in some 
other lumber-exporting countries, but the agents state that they 
have little trouble in selling standard Swedish products, both on 
acccount of the well-established clientele that has been developed 
during the last half century and on account of the care with which 
the Swedish exporters fill their orders. 
_ The Swedish exporters are opposed to having their agents buy out- 
right on speculation. They want them to operate only on a com- 
mission basis. There is usually no written contract but only a 
“gentlemen’s agreement”’ between the mills and their foreign repre- 
sentatives. 

Direct dealing without the intervention of a middleman is often 
spoken of as the only desirable method of engaging in foreign trade. 
It is quite true that such dealing is ideal where it can be carried out 
but in many cases it is impractical because many matters need to be 
adjusted before a sale can be made. The agents therefore are not 
looked upon as “‘a necessary evil’ by the Swedish lumbermen but as 
an advantageous medium by which to dispose of their stocks. If 
an agent conducts his business properly, the charge for his services is 
a small matter in comparison with the losses to which the mills ex- 
porting direct might be subjected if they lack knowledge of markets 
and customers. 

Selling through foreign agents will probably be the principal sys- 
tem followed in Sweden in the future, as it has in the past. 

(2) Selling through a domestic agent.—Mills located at a distance 
from the lumber centers and unable to keep in close contact with the 
market, and smaller mills not able to maintain a special sales organi- 
zation for handling their output have frequently had recourse to 
domestic agents to handle their foreign sales. They give these 
nee” the sole right to sell their lumber for export on a commission 

asis. 

It is evident that such an agency, specializing in the marketing of 
lumber abroad, would obtain more satisfactory results than mills 
without the necessary expert assistance or mills that are out of touch 
with the market. Furthermore, as a rule these domestic agents have 
been able to obtain the same prices in the same markets for the lumber 
manufactured by small mills as for the products from larger mills. 

The domestic agents generally cover a larger field than any indi- 
vidual mill and this advantage has been apparent to most of the small 
mills. These domestic agents often finance the small mills or own 
stock in the mills they represent. During late years this system of 
marketing has been gaining in favor, not only with small mills but 
also with larger concerns. Recently an amalgamation of several of 
the largest sawmills in Sweden has appointed a well-established 
domestic agent to handle its entire output. This agency now sells 
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annually about 15 per cent of all the lumber exported from Sweden. 
Similar systems have been successfully tried out in other lines. 

Domestic agents receive a commission of about 2 to 24 per cent, 
in addition to the customary cash discount from their connections in 
Sweden. The domestic agents have representatives attending to 
their sales in foreign markets, who are to be considered as subagents 
of the domestic agents and receive part. of the commissions paid to 
the domestic agents by the mills. 

In having their lumber handled in this way by large sales agencies 
instead of by a large number of small mills, a much firmer stand can 
be maintained by the Swedish lumber exporters as a whole toward 
the importers, because this system partly eliminates the danger of 
having lumber dumped by concerns that are financially weak. If 
the products of such mills are handled by the stronger concerns of 
domestic agents, these agents, as a rule, will support the mills finan- 
cially to prevent any reckless price cutting. Besides lumber, these 
domestic agents sometimes handle also other forest products, char- 
coal, pulp, paper, timber, etc., and also maintain a chartering service 
and insurance agency. 

The great majority of the Swedish domestic agents have conducted 
their business in such a way that they have been of material assist- 
ance to the lumber industry. 

(3) Selling through own organization abroad.—Very few mills in 
Sweden are of so large a capacity as to maintain their own sales 
organizations abroad to handle their output exclusively. One of 
the largest mills in Sweden, which exports pulp, and iron and steel 
products, in addition to lumber products, maintains agencies in va- 
rious countries in Europe, such as the United Kingdom, France, Bel- 
gium, and Germany. These agencies handle‘all the products of this 
company. This is evidently the most efficient way for large organi- 
zations to market their products in foreign countries, as it gives the 
exporters a better chance to push their products and to protect their 
own interests. Other agencies sometimes give too much considera- 
tion to their own profit at the expense of the shippers or do not show 
any particular willingness to exploit the markets for a new product 
as long as a satisfactory commission can be earned by selling well- 
established brands. The importers seem to favor dealings with 
branch houses because it is felt that many matters can be settled 
more easily and quickly by dealing direct with the exporters through 
their own organization, and dealings of this nature emphasize the 
responsibility of the shippers. To maintain such an organization, 
however, would be very expensive and would hardly be possible for 
most of the mills in Sweden, even of the largest size, if based on the 
sales of their lumber products alone. 

For instance, a mill producing 60,000,000 feet per year would pay 
& commission to an agent during normal times of about 2 per cent 
of the f. o. b. value, or $25,000 to $30,000 per annum. It is evident 
that to sell all this lumber in one market would hardly be possible, 
and it would therefore be necessary to establish several branch houses 
in different countries, the expense of which would doubtless exceed 
the cost of commissions for agents. 

(4) Selling outright to foreign agent.—It is the principle of the Swed- 
ish lumber sales policy that agents should not speculate with the 
stocks which they fiaiidle but only act as a middleman between ship- 
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pers and importers, operating on a commission basis. However, in 
some rare cases foreign agents may buy outright special stocks of 
Swedish lumber, such as small quantities of extra clear boards, etc., 
which they may distribute among their customers as a matter of 
accommodation. The cases where agents buy large quantities of 
lumber are rare during normal times and may be left out of consid- 
eration. 

(5) Sellang outright to domestic export merchant.—This selling policy 
is of a decidedly primitive character and is practiced only by mills 
that are unwilling to make any efforts to reach foreign markets. 
This system of selling is frequently seen in southern Sweden, however, 
where it is practically the only way for peasants and small producers 
to dispose of their lumber. 

This form of selling can not be very remunerative to the producers. 
Export merchants buy products from all parts of the country, wher- 
ever they can obtain them at the lowest prices. The lumber is 
assembled at the various ports where the export merchants some- 
times maintain yards. The grading is often done in a haphazard way 
and the product is not very uniform. The lumber is often branded 
with the merchant’s brand. Some of these export merchants may 
also act as speculators in timber lands, buying small stands or con- 
tracting for cutting. The lumber is sawed in portable mills and taken 
down to the ports for shipment. 

Although this system is confined almost entirely to southern 
Sweden, some small mills in the interior Provinces of northern 
Sweden sell their lumber in this way. This selling system is of 
small importance during normal conditions in northern Sweden. 

The export merchants are often large trading companies handling 
a variety of Swedish products for export. Their activities are con- 
fined mainly to selling lumber in far-away countries and markets 
that have not been opened by regular exporters. Although it would 
seem advisable to have the mills take a more active part in marketing 
their lumber, it can not be denied that the trading companies and 
export merchants perform a valuable service in extending the markets 
for Swedish lumber. It is also convenient for many of the large 
exporters to sell to these trading companies and export merchants 
when the market is dull. The large companies usually brand their 
lumber in the usual way because this often makes the lumber more 
easily salable for the export merchants, if the mills have a good stand- 
ing among the importers. As soon as a new market has been opened 
up by the trading companies, the exporters generally endeavor to 
reach it themselves. 

(6) Selling outright to other mills.—In all districts in Sweden many 
small mills at times find themselves with surplus stock on hand, of 
which they can not readily dispose in the local market. While some 
of these mills may sell their lumber to export merchants, others prefer 
to sell their lumber to the regular export sawmills and planing mills. 
These companies are often in a better position to handle this stock 
than the export merchants, because they have the necessary facilities 
for remanufacturing defectively sawn material and because they 
regrade the lumber before it is shipped, thus making their stock 
homogeneous. 

The export mills generally make a profit of $1.25 to $2.50 per 1,000 
feet board measure by handling these stocks during normal times. 


220 SWEDISH LUMBER INDUSTRY AND LUMBER EXPORT TRADE. 


If the lumber is poorly manufactured, the export mills may prefer to 
run it through the planing mill, whereas the export merchant would 
sell this stock rough at a discount. It is to the advantage of the 
Swedish lumber export trade as a whole that the export mills acquire 
as large quantities as possible of small lots because such procedure 
insures uniformity of grade when the stocks are exported, and the 
exporters are thus in a better position to maintain the reputation 
that Swedish lumber has already established in foreign markets. 
The small stocks defectively manufactured and graded would not 
obtain the same prices in the export markets if their producers 
endeavored to export the lumber themselves. The quality of the 
wood from which the lumber of the small mills is manufactured may 
be Just as good as that used by the export mills, and as long as the 
export-mill standards of grades are maintained no objection can 
justly be raised by importers. The sale of lumber by one mill to 
another in cases of emergency has already been explained. 

(7) Exporting lumber to own organization abroad.—A few enter- 
prising Swedish export mills have established themselves in foreign 
countries as importers, maintaining yards for the distribution of 
their products among other importers and wholesalers. Unfortu- 
nately the time chosen for the inauguration of this method by the 
Swedish export mills was not favorable, and, as far as could be learned, 
only one Swedish mill intends to continue this organization in the 
uture. 

If the sales can be handled on a large scale, this system has many 
advantages similar to those of a branch house. At the start, how- 
ever, such concerns must have many difficulties te overcome in the 
way of competition and bad feelings on the part of agents and im- 
porters already established in the market where they operate. In 
old-established markets it may be questionable in many cases whether 
such steps would be advisable, but in new markets with inadequate 
import organizations this system may be practiced to good advantage, 
if properly handled, in extending the markets for Swedish lumber. 
It as generally been the experience of the Swedish lumber exporters 
selling their lumber in this way that lumber alone could not be 
handled successfully; other building materials had to be kept in 
stock at the same time. 

It may be expected in the future that the Swedish exporters will 
not endeavor to handle their own lumber in foreign markets except 
as agents, as it 1s not considered good policy by most of the exporters 
to enter into direct competition with the foreign importers of Swedish 
lumber. 

(8) Selling direct to importers and consumers.—The selling of lumber 
direct to foreign importers is not favored in Sweden. ‘This system 
has been tried out many times by different mills, but in most cases 
the mills have come to the conclusion that an agent can best arrange 
business and that this method is the cheapest way of disposing of an 
average-sized production. 

There are, however, some mills that prefer to do as much direct 
business as possible. Such shipments are usually made from small 
mills and are practically limited to countries with which Sweden is 
connected by regular steamship lines offering facilities for shipping 
lumber in parcel lots. This direct business is carried on especially 
with the Danish market. It is:a common occurrence, particularly 
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during late years, to see thousands of carloads of lumber being 
shipped through Sweden every year by small, interior mills, even in 
Prathera Norrland, transferred on the ferryboat across the narrows 
between Denmark and Sweden, and distributed throughout Denmark 
even to the German—Danish border. This lumber is often ineffi- 
ciently handled and.sold to consumers, contractors, and wholesalers 
alike. 

Such business naturally causes dissatisfaction among agents abroad, 
other shippers in Sweden, and larger importers, but with extended 
steamship connections with other countries this traffic may increase. 
In some countries, however, the importers themselves have endeay- 
ored to stop these direct shipments to consumers. In other coun- 
tries the cooperation between importers is not so strong, but it is 
generally found that the small saving which the direct shipments 
may represent to the consumer does not offset the chances which he 
has to take in regard to obtaining satisfactory stocks. The small 
mills generally can not meet the requirements as satisfactorily as the 
larger exporters, and this fact will limit the growth of this direct 
trade. 

In isolated cases large mills may sell direct to importers who have 
been customers for a long time and with whom they have been accus- 
tomed to do a direct business before the exporters made arrangement 
with other agents. Such exporters, however, sometimes show their 
loyalty toward their agents by giving them a commission on the sales 
made direct to customers in the agents’ territories. 

(9) Consigning of lumber to foreign markets.—There may be cases 
where the consigning of lumber is justified, particularly under abnor- 
mal conditions, but making a practice of consigning lumber is con- 
sidered an inefficient and primitive way of selling lumber. It is used 
principally by firms of low standing, which are otherwise unable to 
obtain a market for their products. 

‘Consigning and dumping are practically the same thing, because 
in disposing of the lumber in these ways no intelligent efforts are 
made to establish a permanent market. The sales are made in a 
haphazard way, and the consignor is not concerned about who pur- 
chases the stock or whether the stocks give satisfaction or not. As 
the material may be inspected before it 1s sold at auction, the buyers 
have to protect themselves. Consignments may in some cases be 
justified when a new market is to be opened, but all European mar- 
kets know Swedish lumber and there should, therefore, be no need 
of making consignments of Swedish lumber on this account. 

Consignments are usually made up of odds and ends left over in 
the yards at the end of each shipping season; they may also consist 
of scant or otherwise defective stocks, which the exporters would be 
unwilling to sell to their regular customers. These consignments 
may thus afford a good opportunity of disposing of such undesirable 
stock, but such methods, if continued, may have a depressing effect 
on the market. At any rate, it is more difficult for the owner of 
such stocks to obtain satisfactory prices when the lumber is stored 
in the importing countries and has already incurred heavy charges 
for freight, insurance, etc., and when every day of delay before a sale 
is made means increased expenses, such as loss of interest, storage 
charges, etc. The time will come when the entire stock must be sold 
even below market prices to cover the amount of these charges, and 
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exporters seldom realize the expected profits on such sales. This 
system of selling is generally condemned, and the lumbermen have 
endeavored through their association to check the practice of con- 
signing lumber, making definite stipulations in regard to the per- 
centage of the total stock that each member is allowed to consign. 
Five per cent is now made the limit. The importers also are gen- 
erally opposed to consignments because they make the market 
unstable. 

Formerly the consigning of lumber was looked upon by several 
financially weak concerns as an easy Manner to raise money. With 
the improved financial conditions since the war, it is not believed 
that this reason will cause the Swedish lumber exporters in general 
to make consignments. | 

The principal ports to which Swedish consignments are made are 
London and Liverpool. During the war many cargoes were shipped 
to the United Kingdom on consignment because the exporters were 
frequently in a position to secure advantageous freight rates, and 
there was nearly always a good demand for lumber, so that the risk 
of having the stocks remain unsold for any length of time was very 
small. In such exceptional cases consignments are justified. 


STANDARD CONTRACTS. 


It is important to consider that all the Swedish shippers are selling 
their lumber on a standard contract, which has been agreed upon 
between the Swedish and Finnish shippers, on the one side, and on 
the other by the Timber Trade Federation of the United Kingdom 
and similar associations in other importing countries. This contract 
is also generally adhered to by the Norwegian shippers, so that all 
three countries are basing their sales on uniform contracts. 

The following contract form is in use in Sweden. Several addi- 
tional clauses referring mainly to the present abnormal conditions 
have been eliminated in this form because it is believed that these 
clauses are of only a temporary nature. 
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CONTRACT. 


(F. O. B. Form.) 


(Adopted by the Timber Trade Federation of the United Kingdom and the Swedish 


Seilers’ telegraphic address: ........ 


Pine TeICIA DNIC AGUNCESS =a. = 5 coe = 2 Speed «1 Rane OD Ab rancid ee es 


London, the 25th March, 1914. 


Wood Export Association and the Finnish Saw Mill Owners’ Association.) 


—1912— 
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the wood goods hereinafter specified, subject to a variation in shipper’s option 
of 10 per cent more or less on any or every item, but not exceeding 20 stand- 
ards on any one item, always provided that the total quantity is not varied 
except under the provisions of clause 5. Items of two to ten standards may 
be varied to the extent of one standard. In the event of over-shipment of 
any item, buyers are not compelled to accept or pay for anything beyond the 
quantity and margin stated in the contract. In the event of under shipment 
of any item, buyers are to accept or pay for the quantity shipped, but have 
the right to claim compensation for the quantity short-shipped. Each item 
of this contract to be considered a separate interest. 

to be loaded at Gefle and to be ready for shipment per 1st July, 1914. 


Other conditions as specified on the back. 
SPECIFICATION. 


Redwood 3rds **&* 
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About 297 stds 
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As Sellers’ Agents, As Buyers, 
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CONDITIONS. 


Sawn goods per St. Petersburg Standard of 
165 cubic feet. 
Planed spade pe St. Belorehiie cs of 
‘ : ae - } 165 cubic feet (nominal measure). 

Eee ster enve ian Bettis Nauerarnge Hewn goods per load of 50 cubic feet (Cus- 
toms’ Calliper Measure, excepting Upper 
Gulf hewn balks). 
Firewood per fathom of 216 feet cube. 

All free alongside the ship. 

2. Sellers undertake to supply sufficient ends, 6 to 8 feet for broken stowage only, at 
two-thirds price, but not exceeding 5 per cent, of the cargo unless otherwise agreed. 
Such ends to be regarded as included in the quantities named on the other side but to 
be disregarded in the calculation of average length. Shippers to have the right to 
supply up to the said 5 per cent of ends at two-thirds price, whether required for 
broken stowage or not. 

3. The goods are to be properly seasoned for shipment to the U. K. and shall be 
of the shipper’s usual bracking, average length and fair specification for such descrip- 
tion of goods, and delivered to the ship in accordance with the Custom of the Port, 
the sellers not being responsible for any deterioration occasioned by circumstances 
beyond their control after the goods have left shippers’ wharf properly protected. 

4. Shiproom to be provided in due time by buyers with the customary time for 
loading. Buyers cintleneas that at least six clear days’ notice shall be given to 
shippers direct before arrival of any steamer to load under this contract, such notice 
stating steamer’s and charterer’s name, and that full loading orders shall be in 
EE hands not later than six days before the notified due date of such vessel’s 
arrival. 

5. A margin of 10 per cent, more or less, but not exceeding 50 standards, is to be 
allowed to buyers for convenience of chartering, but when several shipments are made 
under the same contract, such margin shall only apply to the quantity by the last 
vessel. Should buyers under this clause demand an increase of total contract quan- 
tity sellers to give such increase in contract sizes, though not more than double the 
quantity of any item. 

6. Shippers’ liability to load at ‘‘first open water’’ shall not commence until the 
deliveries from the wharves and quays are entirely unhindered by ice. Norre.—lIt 
is suggested that a clause to this effect be inserted in the Charter Party. 

7. Marine insurance of cargo and freight advance to be covered by the buyers and 
opened as soon as tonnage is secured. It is understood that buyer’s marine risk 
commences if and when the goods are loaded into lighters for shipment after receipt 
of the notice from steamer of her expected arrival. j 

8. Any freight advance to be settled by cash in exchange for captain’s receipt, 
except on firewood when loaded by sailing vessel, in which case by thirty day’s 
draft from date of bill of lading. 

9. In case the manufacture and/or shipment of any of the goods be delayed or 
hindered by floods, drought, ice, destruction of mill and/or goods herein specified by 
reason of fire, strikes, lock-out, or any similar cause, shippers shall not be responsible 
for any damages arising therefrom, provided prompt notice be given to the buyer, 
but in such event only shippers have the right during six (6) weeks from stipulated 
date of delivery of completing the contract, but on the expiration of such extended 
time, if shippers then declare or have previously declared their inability to deliver, 
buyers shall thereupon have the option to be promptly declared, of canceling the 
contract, or continuing the same for such date of delivery as may be mutually agreed 
upon, but in any event not later than the following f. o. w. 

A strike or lock-out of the shippers’ men only shall not exonerate them from any 
demurrage for which the charterer may be liable under the charter, if by the use of 
PeasGHAIe diligence the shipper could have obtained other suitable labor. 

10. It is mutually agreed that, should war, probibition of export or blockade pre- 
vent shippers from shipping or buyers from lifting the goods herein specified within 
he time stipulated in the contract, this contract shall be canceled for goods not 
delivered. 

ll. Payment to be made on receipt of and in exchange for ed gee docu- 
ments by approved acceptances of sellers’ or authorized agents’ draits, payable 
in London at four months from date of bill of lading, or at buyer’s option, in cash less 
2% per cent discount payable in London. Sellers to give notice of vessel’s arrival in 
the case of steamers by telegraph, and buyer’s option as to mode of payment to be 
declared on receipt of such notice. 


Special Agents Series No. 195. 


FIG. 99.—DOUBLE RESAW. 


FIG. 100.—RESAW. 


Special Agents Series No. 195. 


FIG, 101.—AUTOMATIC BOX MACHINE. 


FIG. 102.—DOUBLE RESAW FOR BOX MATERIAL. 
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12. Should any of the goods not be removed by September 1, 1914, payment to be 
made in the manner provided above against approximate invoice of the said date, 
the goods then remaining at the risk of the buyers but at the expense of the sellers, 
provided, however, that if the goodsare still unshipped by 31st August of the following 
year, the buyers shall pay 5s. per standard rent to the sellers. Buyer’s liability to 
pay for the goods under this clause shall, however, be suspended if the failure to 
remove is due to any of the contingencies covered by clause 9, and the drawing date 
shall be postponed for a period corresponding in length to the duration of the delay. 

13. No complaint or claim will be recognized by sellers upon any goods shipped 
under this contract, unless reasonable particulars are given to agents within 21 days 
from date of ship’s final discharge, but any claim on the condition of the goods shall 
be announced within 14 days thereof. No claim shall be recognized on any item or 
separate parcel shipped which has been broken into; but otherwise buyers shall be 
at liberty to deal with any items or parcels on which there is no complaint without 

rejudice to their right to claim on any intact items or parcels (including separate 
bins of lading delivered overside) under the arbitration clause. An item or parcel 
shall be considered to be intact if it can be produced to the arbitrators in its entirety 
as discharged. 

14. Property in goods to be deemed for all purposes, except retention of vendor’s 
lien for unpaid purchase price, to have passed to buyers when goods put on board. 

15. The goods to be shipped under as many bills of lading as may be required by 
buyers, provided that the total number issued shall not exceed 5 per 100 standards, 
and that for any B/L in excess, buyers shall pay one guinea. 

16. Should any dispute arise under this contract which it may be found impossible 
to settle by amicable arrangement, the same shall forthwith be referred to the decision 
of a third party to be mutually agreed upon, or in default of agreement to two arbi- 
trators, one arbitrator to be appointed by the sellers and one by the buyers. Such 
arbitrators shall, previously to entering upon the arbitration, appoint an umpire, and 
the arbitration shall be subject to the English Arbitration Act of 1889, or any subsisting 
statutory modification thereof or substitution therefor. Buyers shall not reject the 
goods herein specified, but shall accept or pay for them in terms of contract against 
shipping documents. In the event of either side failing to appoint their arbitrator 
within seven days after being requested through the agents under this contract so to 
do, the arbitrator thus required shall be appointed by the President, or failing him by 
the Vice-President of the Timber Trade Federation of the United Kingdom, on the 
application of either party. In the case of a claim not exceeding £25, or on less than 
25 standards the dispute shall, if not amicably settled, be referred to one arbitrator, 
and in default of the parties agreeing on his appointment, he shall be appointed by 
the President, or failing him by the SWiesiPratdent of the Timber Trade Federation 
of the United Kingdom. Every arbitrator or umpire shall be selected from members 
of the timber trade, or from the arbitrators approved by the Timber Trade Federation 
of the United Kingdom, or by the Scandinavian Sawmillers’ Associations. Any 
award shall be final and binding upon both parties. The costs of such arbitration 
shall be left to the discretion of the arbitrators or umpire. In deciding as to costs, 
the arbitrators or umpire shall take into consideration the correspondence between 
the parties relating to the dispute, and their respective efforts to arrive at a fair settle- 
ment. Thisagreement shall The made a rule of court on the application of either party. 

The above clause not to apply in case of any of the goods being shipped to the colonies 
or Mediterranean ports. 


In the contracts the sellers are given some latitude in regard to 
changing the specifications. While in other countries exporters have 
sometimes misused this right and have shipped specifications of an 
entirely different nature for those desired by the importers, this com- 

laint has seldom or never been heard in connection with shipments 
rom Sweden, Norway, and Finland. The buyer also has a right to 
make some changes in the specifications, but the difference between 
the seller’s right and the buyer’s right in this respect is that the 
seller has only the right to increase or decrease the quantity of the 
different items, but must always ship the total quantity specified in 
the contract, whereas the buyer can vary the total quantity to be 
shipped, up to 10 per cent, but the quantities covering this variation 
must not exceed 50 standards (99,000 feet board measure). If the 
shipper is supplying excess quantities beyond the variation to which 
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he is entitled according to the contract, the importer may refuse to 
accept these excess quantities. If the exporter, on the other hand, 
supplies smaller quantities than he should according to the contract, 
the buyer must both pay for and accept these quantities shipped, 
but he can afterwards make a claim for losses caused by the exporter’s 
failure to carry out the contract. In regard to short lengths, the seller 
is compelled by the contract to furnish lengths of 6, 7, and 8 feet up 
to and including 5 per cent of the whole cargo, and the seller also has 
the right to demand that this quantity be included in each cargo, 
whether short lengths are needed for stowage or not. 

There are no special rules covering the distribution of this stowage 
among the different items, and certain dimensions always are accom- 
panied by a larger percentage of short lengths than other dimensions 
dependent upon the percentage of short lengths produced by the mill 
in each case. The contract generally stipulates that the exporter 
must make up the shipment of a fair specification and this stipulation 
is to some extent a protection for the importer in this respect. The 
short lengths are not taken into consideration in calculating. the 
average length of the whole cargo. The contract specifies that the 
lumber must be properly seasoned and graded according to the usual 
established rules of the particular exporter. One exporter is not 
dependent upon the grading rules that other exporters in the same 
district may use. 

After the lumber has been removed from the dock and is properly 
protected in the barges, the exporters are not responsible for any 
deterioration. 

The following is the form for the bill of lading: 

Shipped in good order and condition by in the good steamship called the Pan, 
whereof Nordgren is master for this present voyage, and now lying in Gefle and bound 
for Hull (Dock as ordered on arrival) via other loading ports, as per charter, dated June 
20, 1914 (with liberty to call at any ports in any order, to coal, or for loading or dis- 
charging cargo under the ice clause—No. 8—in the undermentioned charter party, 
or otherwise, to sail without pilots, and to tow and assist vessels in distress, and to 
deviate for the purpose of saving life or property). 


bebo 26,339 pieces 3X9, 44; 145; 1X5, 44X4 inches deals, battens and boards. 
of which — pieces on deck at charterers’ risk. And to be delivered in the like good 
order and condition at the aforesaid port of Hull as above. ; 

The act of God, the King’s enemies, restraint of princes and rulers, perils of the 
seasexcepted. Also fire, barratry of the master and crew, pirates, collisions, strandings 
and accidents of navigation, or latent defects in, or accidents to, hull and/or machinery, 
and/or boilers, always excepted, even when occasioned by the negligence, default, 
or error in judgment of the pilot master, mariners, or other persons employed by the 
shipowner, or for whose acts he is responsible not resulting, however, in any case 
from want of due diligence by the owner of the ship, or by the ship’s husband or 
manager. 
unto Order or his or their Assigns, he or they paying freight for the same as per charter 
party dated June 20, 1914, all the terms ane exceptions contained in which charter 
are herewith incorporated. ona 

General average payable according to York Antwerp Rules, 1890, excepting that 
jettison of deck cargo (and the freight thereon) for the common safety shall be allowed 
as general average. ; 

In witness whereof the master or agent of the said ship hath signed three bills of 
lading all of this tenor and date, any one of which being accomplished the others 
to be void. 

Dated in Gefle this 9th day of July, 1914. 

Quality, condition, and measure unknown. 


J. NORDGREN, | 
Captain. 
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BRANDING. 


When the branding system was started in Sweden is not recorded 
but it is thought to have been in existence for 100 years or more. 
The branding of lumber is in general use all over Sweden. There is 
no exporter of any importance in the country who does not in some 
way or other trade-mark his lumber for export. 

The Swedish brands usually designate the name of the shipper and 
the grade of lumber. Some mills also find it desirable to differentiate 
in the brand between pine and spruce and also between planed lumber — 
and rough lumber. 

The effect of trade-marking lumber can not be overestimated, and 
it would be impossible to consider the success of the Swedish lumber 
exporters without giving attention to their branding system. The 
Swedish lumber exporters contend that unbranded lumber indicates 
that there is something wrong with the product, because the producer 
or exporter has shown himself unwilling to stand behind it. 

It has been mentioned that certain mills or districts obtain better 
prices than others. These higher prices are due in many cases to 
the fact that the mill or the district has been careful for years in main- 
taining its reputation by always shipping the lumber up to grade and 
otherwise carefully fulfilling its contracts. Many importers are will- 
ing to pay an extra charge to be assured that the lumber will be 
shipped strictly according to contract. The effect of the brand is 
not restricted, however, to the importer. The wholesalers and con- 
sumers generally pay as much attention to the brand as the importer 
and it is frequently heard abroad that customers specify the same 
brands year.in and year out. The demand for such branded lumber 
therefore is being created not only by importers but also by their 
customers—wholesalers and consumers. 

It is readily seen that these conditions tend to increase the demand 
for the different brands of Swedish lumber and that price cutting 
between the exporters to some extent will be eliminated by having 
each mill cater to the old-established customers. The larger the 
clientele of the exporter, the more careful he must be to retain his 
customers by maintaining the established standards of grades. 

Indicating the grade on each piece is of the greatest importance. 
In case of claim, it would always be easy to arrive at a conclusion, 
because every piece of lumber bears the quality mark and no tamper- 
ing with the grades is possible. In cases where only the shipper’s 
name is indicated on every piece of lumber or the lumber does not 
bear any trade-mark at all, tampering with the grades is easy and of 
frequent occurrence. If the importer buys lumber of one grade and 
sells it as a higher grade, the consumer will not be protected and the 
resulting dissatisfaction will eventually cause a decreased demand for 
inadequately branded stock. 

In Hie case of lumber branded with the shipper’s name and the 
quality at the same time, it is impossible to misrepresent the quality 
upon which basis the lumber is sold and although the prices may be 
higher before it reaches the consumer, he always knows what he is 
paying for. In case lumber not up to grade has been shipped, no 
responsible shipper could afford to disregard the settling of such 
claims on branded stock, and knowing this, the agents handling such 
branded lumber are likely to work on a lower commission basis 
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because handling such stock involves less trouble. The brand is also 
a guaranty for the importer and he is willing to pay for this assur- 
ance of the shipper’s responsibility. 

To show the importance that is attached to the branding of Swedish 
lumber, it may be mentioned that some time ago a foreign Govern- 
ment offered for sale at low prices stocks shipped by comparatively 
unknown Swedish exporters. These stocks were open for inspec- 
tion at the port in the foreign country. In spite of the low prices, 
most of the importers preferred to pay several dollars extra for 
branded lumber from old established concerns in Sweden, though the 
lumber offered by the Government was said to equal the branded 


lumber in quality. 


The branding of pine and spruce separately is not general but it is 
seen at times. The pine, for instance, may be branded in blue and 
spruce in red. Planed Jumber is usually branded with a special 
symbol to distinguish it from rough stock. Several Swedish ex- 
porters give as a reason for this practice that Swedish lumber is 
often planed unsatisfactorily in foreign countries, and if such 
planed stock is sold carrying the brand of the Swedish shipper of the 
rough stock it may misrepresent the Swedish shipper unless there is 


STORA KOPPARBERGS BERGSLAGS AKTIEBOLAG 


STOCKHOLM, SWEDEN. 
(OLDEST JOINT STOCK COMPANY IN THE WORLD, FOUNDED ABOUT A. D. 1225.) Telegraphic Address: »BERGSLAGET, STOCKHOLM> 
Manufacturers and Exporters af SAWN & PLANED GOODS. 


Port of Shipment: SKUTSKAR (Gefle District). 
Shipping Marks: 


. Sawn Goods - Discolored Redwood Planed Goods PRINCIPAL AGENTS: 
lancet aw SKB Le Be Ca Ree F@B | Ex.I....@SKB® Por the United Kingdom: Stora Kopparbergs Bergslags Aktiebolag  Agenc 
med Shae Limited, 6 Laurence Pountney Hill, Cannon Street, London, ¥ t: 

Moiyeueses DOM BYP aenaeanae F+B 1c. SKB Tel. Address: »Bergslags, orden oe 
1) CRS ey DM MA tet eee FBL IL... DOM For France and Belgium: Stora Kopparbergs Bergslag Société Anonyme d’Agen- 
IV. D*xM IV. ELF Ill DM ce. 14, Rue d Anjou, Paris Viil,e Tel. Address »Bergstaget, Paris.» - 

poe ae Pes Cay For G any Stora_Kopparbe: Bergslag, G.m_b. H., Senator Hayn-Haus. 
U/s Red @DM@® | Unsorted.. B U/s whitewood or Gorjlaterdamm. 26, Hamburg, 1. Te. Address >Storakoppar berg. Hamburgs. 
i Adve Se Ax*S For Continent only. @SKUTSKAR®@: For Denmark: L, Wildau, Stormgade 20, Copenhagen. 
Wrack... AWS | U/s WhitewoodBBB | discolored red- Vor Holland Eduard van Leer, Damrak 23—30, Amsterdam. 
»>Torratk> A@S Discol U/s white BB wood F@B For Spain and Portugal: Hans Hals, Barcelona and Stockholm. 


Fic. 104.—Sample of Swedish advertisement, showing brands. 


some indication that rough stock was shipped from Sweden and that 
the defective manufacture, therefore, is due to causes beyond the 
exporter’s control. 

ome firms may also make special grades and brands for dis- 
colored lumber. Particularly the mills cutting a considerable per- 
centage of the upper grades of stock may obtain a better price for 
discolored lumber by separating it from the other grades. Many 
mills have three or four grades of discolored lumber. This stock is 
always specially designated as discolored stock in order to prevent 
tampering with the grades. 

Sawmill companies operating several mills in different districts 
may have different symbols indicating the point of shipment. Some- 
times the mills have different symbols for each country of destina- 
tion, but this is not always considered good policy. 

There is a variety of types of brands. Usually the brands are 
made up of the initials of the mill or mill owner, and the different 
qualities may be designated by a crown, star, a plus or a minus sign, 
or by the order in which the letters are placed. The following are 
some of the Swedish lumber brands for various grades of lumber and 
places of shipment. . 


930 SWEDISH LUMBER INDUSTRY AND LUMBER EXPORT TRADE. 


HUDIKSVALL SHIPMENT. 
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Symbols are usually selected for the different grades in such a way 
that tampering would be difficult. Sometimes the entire name 
of the mill may be made the basis of the brand, and this is very effec- 
tive if the name is short. Some mills register their brands, but this 
is not usually considered necessary, although several shippers in 
oy and in neighboring countries have taken the same branding 
symbols. 

“Both in Sweden and abroad there have been published keys to 
the different brands. The Swedish edition is especially complete 
and is called the Timber Trades Handbook, published by Th. A. 
Askereren, Stockholm. It contains very valuable information in 
‘regard to the shipping marks in Sweden, Norway, Finland, and 
Russia, and general information as well about each one of these 
countries. The first part of the book contains data about the forests 
and the lumber and pulp industries in each country, and in the sec- 
tion containing the directory of the various exporters complete 
information is given in regard to the mills, their equipment, pro- 
duction, administration shipping ports, and agents, and a complete 
record of the different brands, covering all grades and species. 

A book called Shipping Marks on Timber is published by the 
Timber Trades Journal, of London. This book contains a key to the 
different brands for Sweden, Norway, Finland, Russia, Germany, 
Canada, the United States, and a few other countries. 

Branding in Sweden may justly be termed the backbone of the 
lumber export trade, and it would serve the same purposes for 
American lumber exporters if it were generally adopted in the 
United States. The branding of lumber for export in the United 
States might be handled in the most efficient way by having the 
various lumber associations arrange for a uniform system of desig- 
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nating shippers’ names, quality, species, etc. The brand could also 
indicate that the shipper was a member of one particular association. 
In this way greater uniformity would be feasible and it would be 
easier for the importers to acquaint themselves with the meaning of 
these symbols. Probably the branding would also redound to the 
benefit of the reliable shippers if the association could exercise a 
certain control of the use of the brands by refusing membership to 
-notoriously dishonest exporters. It would be advisable for Ameri- 
can shippers to register their brands. The quality of the lumber 
should be indicated by the brands; otherwise it would still be easy 
for middlemen, importers, wholesalers and retailers abroad, to tam- 
per with the grades. 


TRADE JOURNALS—ADVERTISING. 


One lumber trade journal in Sweden has a wide circulation among 
the exporters in that country and in Norway, Finland, and Russia, 
and also among the importers in the various countries. This publi- 
cation, called The Swedish Timber Trades Journal, is published in 
Stockholm and contains valuable information on the lumber market 
in the different countries, besides various articles on freights, produc- 
tion of lumber, and matters of local interest. The leading articles 
in this paper are printed in English also. 

Advertising systems in Europe, as a whole, are not developed to 
such an extent as in the United States. In many cases some old- 
established firms contend that they are so well known that they do 
not have to advertise. Many firms seem to have all the business 
they can handle and are unwilling to enlarge the scope of their activi- 
ties. In this respect business generally is conducted in a much more 
conservative way than in the United States. 

The lumber export trade in most of the European countries belongs 
to one of the most conservative branches of commercial activities, 
and the advertising of lumber or the advocating of different species 
of lumber for different uses is not usually seen. The Swedish lum- 
ber exporters do not avail themselves of the press to further their 
business to any great extent. 

The more important Swedish exporters limit their advertising to 
simple statements in Swedish and foreign lumber journals, usuall 
containing only the name of the shipper, the capacity of his al 
shipping’ marks (brands), and the name of the agent handling his 
products. No efforts are being made to push the different products 
in other ways through the press or to point out the special features 
in connection with the shipments from any one exporter. 

In figure 104 is seen a typical Swedish advertisement of this nature, 
representing one of the largest shippers in northern Europe. The 
mere fact that this company has been established since about 1225 
A. D. would probably give this company a standing without any 
further explanation. The importance that the Swedish exporters 
attach to their brands is seen from the fact that these brands are 
nearly always inserted in the advertisement. 

Occasionally Swedish lumber exporters also take an active part in 
properly advertising their stocks in foreign markets. Figure 91 
shows such an example, giving a price list, accompanied by an ex- 
planation in Greek about the Swedish exporter and his products, 
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steamships, etc., whose lumber the importer who issues this cata- 
logue is handling. It must also be noted that the trade-marks 
occupy a very prominent place in this price list, which shows that 
even in so small and unimportant a market as Greece the trade- 
mea are considered essential for the efficient marketing of Swedish 
umber. 


SWEDISH LUMBER EXPORTERS’ ASSOCIATION. 


The excellent results accomplished by the Swedish lumber ex- 
pares in extending their markets all over the world would not have 

een obtained were it not for the important work of the Swedish 
Lumber Exporters’ Association. This association has been in exist- 
ence for many years, but only during the last decade has it played 
any important part in the export trade. At present the member- 
ship represents the shippers of more than 90 per cent of the lumber 
exported from Sweden. ‘The outsiders consist mainly of smaller mills 
which do not produce sufficient quantities to make any difference in 
the program of the exporters’ organization. The main office of this 
association is located in Stockholm; there are several branches in 
the principal shipping districts throughout Sweden. 

The membership fee paid in Sweden is rather low. During normal 
years the membership fees amounted to about $20,000, but at present 
they are somewhat higher. The expenses are chiefly for administra- 
tion and office expenditures, as generally money is not given out for 
advertisements, exhibits, ete. 

The principal object of this association is to maintain a certain 
price standard on athe: for export. In advance of each selling 
season a special committee of the members decides upon the muini- 
mum prices for each district which the members must obtain. Before 
the war there was no written contract in regard to the minimum 
prices; the understanding among the members was considered a 
‘‘sentlemen’s agreement.’’ During the war, however, stricter meas- 
ures were taken to prevent the members from underselling one 
another, after the placing of orders for the Allies was put into the 
hands of the British Timber Controller. It was evident to the Swed- 
ish exporters that weakness on the part of any of their members in 
their selling policy would immediately have a serious effect on the 
prices for all mills. Special contracts, accordingly, were signed by 
all members, whereby they bound themselves to observe the rules in 
regard to the general selling policy, minimum prices, etc., established 
by the association. A Comet of 17 representatives from all shipping 
districts was appointed by the members, and detailed minimum price 
lists were issued covering each dimension and grade in each shippin 
district. The different countries of destination were given specia 
schedules. The prices were changed from time to time to follow the 
market. gee aal abention was given to extra charges for odd sizes, 
etc. 

The members were required to establish a certain financial guar- 
anty to which the association had access in case any member should 
break the contract, and heavy fines were imposed by the association 
for such breach of agreement. Furthermore, it was left to this com- 
mission to pass on important questions in regard to the general mies 
policy of the members. This arrangement is still in effect and wi 
probably be maintained. 
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The members must report the details of sales as soon as they are 
made. This information must contain a detailed account of the terms 
of sale, specifications, prices, and country and region of destination, 
but not the name of the importer nor the port of destination. This 
information is communicated to the other members, who thus are 
able to follow the market independently of any information from the 
outside. This system stood its test during the latter part of the war 
and the Swedish lumber exporters were able to raise their prices on 
their products to correspond to the heavy increases for raw material 
and labor. 

This cooperation among the exporters in Sweden enabled them to 
deal successfully with the strongest and most powerful factor in the 
lumber import trade that the world has ever seen. That this coopera- 
tion will continue is certain, particularly since the Finnish Association 
has entered into a close connection with the Swedish Association, 
establishing a fixed relation between the base prices in the two 
countries. 

Important work was accomplished before the war by the Swedish 
Association in having the contracts covering lumber sales for export 
standardized for all mills. During the war several important changes 
were made in the established form of the contract, such as selling on 
a guaranteed rate-of-exchange basis, all of which were taken up by 
the association in behalf of its members. 

Various efforts have also been made by the association, through 
the district branches, to stabilize the prices on saw logs delivered at 
the main floating rivers. It can not be said that the association has 
been so successful in this undertaking as in fixing prices for lumber 
export. If it were only a question of competition among the asso- 
ciation members in regard to the purchase of saw logs, the matter 
would not be so difficult, but many outsiders and pulp mills offer 
keen competition, and the base price fixed at the beginning of a season 
is seldom adhered to. 

The curtailing of production by mutual agreement has not often 
been necessary. The mills generally judge for themselves in advance 
of each season what the prospects will be for the next sales campaign, 
and as they generally have the same customers year after year, each 
mill decides its own policy. 


" ARBITRATION SERVICE. 


Before the war the association instituted an arbitration service in 
several of the principal importing countries. It was frequently found 
that importers made unreasonable claims, knowing that the exporters 
or their representatives could not always check up their statements. 
Swedish lumber experts are stationed in different lumber centers in 
Europe and in case of claims the assistance of these experts can be 
demanded. The contracts usually stipulate that the decision of these 
experts is to be final. 

_ Inthe United Kingdom, during 1914, the association experts acted 
in 31 cases of claims involving approximately 6,000,000 feet board 
measure of sawn and planed lumber. The total amount of claims 
demanded was about $8,100, of which about $3,200 was granted. 
In 12 cases the complaints were poor quality; in 3 cases poor quality 
and excess of wane; in 3 cases, excess of wane; in 2 cases, excess of 
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wane and excess percentage of short lengths; in 1 case, excess of 
wane, discoloration, short average lengths, etc.; in 1 case, scant lum- 
ber; in 1 case, rot; in 1 case, discoloration; in 1 case, warped stock; 
in 1 case, careless trimming; in 1 case, scant thickness; in 1 case, de- 
fective tying of bundled goods; and in 1 case poor manufacturing. 
Two cases were unjustified claims. Considering that the United 
Kingdom is the most important market for Swedish lumber, the num- 
ber of complaints is insignificant. 

The experts are paid ohiotly by the Swedish Exporters’ Association, 
but their services have been considered very valuable by both ex- 
porters and importers. Besides their assistance in the satisfactory 
settling of claims, the mere presence of these men prevents many 
unreasonable complaints. Among the reliable importers this arbi- 
tration system has been looked upon with favor because it proves 
that the intentions of the Swedish shippers are to make right what 
might be wrong. The expense of maintaining the service is consid- 
erable, but it is estimated that the Swedish exporters indirectly are 
deriving great benefits. The value of this assistance must be esti- 
mated not by the number of disputes that the arbitrators may settle 
in the exporters’ favor but rather by the elimination of many com- 
plaints through the presence of these representatives abroad. 


ATTEMPT TO ESTABLISH UNIFORM GRADING RULES. 


Efforts made by the association to establish uniform grading rules 
for its members have not succeeded. This circumstance must be seen, 
however, in the light of the proverbially conservative policy of the 
Swedes in all their dealings. Certain mills long ago established a 
standard of grades, which is known to their customers, and change 
in this standard of grades would give their old-established connections 
reason for desptietad acta: The association, therefore, has not been 
able to establish uniformity in this respect, although the question 
has been considered. 


CHARTERING BUREAU. 


One of the most recent and most successful activities of the asso- 
ciation is the establishing of a freight bureau for its members. With 
the increasing c. 1. f. sales in Sweden, many exporters, especially the 
smaller ones, have lost a great deal of money on the chartering of 
vessels because they were not always in a position to follow the freight 
market. Only the largest mills can afford to maintain a chartering 
and shipping department. Many mills are located at a great dis- 
tance from the principal shipping centers and often it is difficult for 
them to keep posted as to freights, etc. Usually, therefore, the mills 
have been more or less in the hands of the steamship owners. 

In order to remedy this condition, the association established a 
chartering bureau in 1915. The object of this bureau was to keep 
the association members informed regarding the freight market and 
to enable them to form their own opinion in regard to the tonnage 
question. It was first intended to operate merely as an informa- 
tion bureau, but later, the bureau’s activities were extended to the 
chartering of tonnage for association members. From time to time, 
the exporters turn in to the bureau reports regarding their future 
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tonnage requirements, and these enable the bureau to work to better 
advantage. . 

The bureau does not speculate in freights, and tonnage is char- 
tered only when it is needed. Opinions differed a great deal at the 
start regarding the usefulness of such an organization, but the asso- 
ciation members now seem to be very well satisfied with the results. 
The cost of maintaiming this service is borne by the association mem- 
bers through a small membership fee based on a fraction of 1 cent per 
1,000 feet of the total shipments of the various mills during normal 
years and a small commission per ton of chartered space. 


INFORMATION SERVICE. 


One of the most successful and most important activities of the 
association is its information service. It is difficult to find exporters 
better posted on conditions in the importing countries than the 
Swedish lumber exporters. Aside from the fact that many of these 
exporters themselves have spent considerable time abroad working 
in various lumber offices and have frequently traveled in the principal 
importing countries in Europe, they are constantly kept posted 
through the association with regard to events in the lumber world. 

The association publishes a confidential magazine, by which its 
members are kept informed regarding market conditions, prices, 
stock needed, etc., for different countries, the data being supplied by 
regular correspondents all over the world. Very full information 1s 
given in this way, both in regard to the matters directly affecting 
the Swedish exporters and also in regard to the activities of the other 
principal lumber-exporting countries. Information from Swedish 
Government officials abroad is also incorporated in these reports. 
The Swedish lumber exporters fully understand the value of this 
publication, as the Swedish papers in general contain only limited 
information in regard to market reports, etc. 

The association has also taken up the work of compiling statistics. 
Data are apiece from all parts of the world concerning imports and 
exports of lumber, and special attention is given to the other north 
Kuropean lumber-exporting countries. Complete import statistics 
for every market are also prepared, so that the members at all times 
can follow the development of their own business, as well as that of 
the other lumber-exporting countries. The association’s statistics 
are probably unequaled. 

The association also warns Swedish exporters against’ dishonest 
importers and agents. Therefore a questionable deal may be made 
by an agent or importer once, but hardly twice. 

The information service is not confined to conditions affecting the 
lumber export trade in foreign countries. The technical problems in 
regard to sawmill machinery, etc., are occasionally taken up in the 
confidential publication, but this service has not yet been fully devel- 
oped. The district offices all report to the head office and these 
reports are published in the magazine. Such information contains 
reports on forest operations, floating, sawing, exporting, labor suppl 
and demand, etc. The association also published statistics donee 
ing Wigs on hand and sales made in Finland, Russia, Norway, and 

weden. 
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These are the principal items covered in the confidential publica- 
tion. All of it is considered confidential and is reserved for mem- 
bers. Very little information is given out to the press. A branch of 
the information service, however, is devoted to press campaigns, 
which are carried on by the association when questions arise that are 
of vital importance to its members, in regard to legislation, trans- 
portation, taxes, tariffs, etc. 


- 


COOPERATION WITH GOVERNMENT AND WITH OTHER ASSOCIATIONS. 


The association’s influence in official circles is considerable and it 
is looked upon almost as a semiofficial institution. It receives lib- 
eral support from the Swedish Government in many ways, as the 
success of the lumber export trade, which affects the whole nation’s 
welfare, is thought by many to be dependent mainly upon this organ- 
ization. There are no antitrust laws in Sweden and price fixing is 
not contrary to the law. If the exporters operate successfully, the 
revenue of the Government in the form of taxes increases corres- 
pondingly. 

During the last years before the war an important step was taken 
by the Swedish association in seeking the cooperation of other asso- 
ciations in northern and eastern Europe. Especially with the Fin- 
nish association, the Swedish association has established very close 
connection and the newly reorganized association in Finland is 
modeled after the Swedish association. The Swedish association is 
also cooperating with the association in Norway; but as Norway 
exports mainly planed lumber and the conditions in general are 
somewhat different from those in Sweden, the need for close coop- 
eration with this country is not so pressing. With Russian lumber 
associations a.similar plan of cooperation was started before the war, 
but this work did not lead up to any tangible results on account of the 
lack of organizat'on among the lumber exporters in Russia. Renewed 
efforts are contemplated, however, when order is restored in that 
country. The Finnish, Norwegian, and Swedish associations and a 
few local Russian associations exchange reports concerning stocks on 
hand, prices, and sales made. 


ADVANTAGE OF SIMILAR ORGANIZATION FOR UNITED STATES. 


It would be of great benefit to establish a lumber exporters’ 
association in the United States, to take up several of the activities 
in which the Swedish association is engaged. Leaving the price- 
fixing question out of consideration, an association of exporters in 
this country could offer valuable service to both exporters and 
importers by establishing uniform sales contracts, arbitration service 
abroad, a chartering bureau, etc., and could also disseminate informa- 
tion among American exporters regarding market conditions abroad. 


TERMS OF PAYMENT AND FINANCING OF LUMBER EXPORT TRADE, 


Considering the heavy investments that most of the Swedish © 
sawmill plants and forest operations represent and the length of time 
that the operators usually must wait for their money from the time 
the timber is cut until it is manufactured and ready for shipment, 
it would not be possible in most cases for them to grant long credits 
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to importers. The cases where the exporters in Sweden carried the 
importers for any length of time were rare. The financing of the 
lumber export trade therefore, had been left to a large extent to 
banks or agents. It is an erroneous impression which has prevailed 
that the Swedish exporters were able to extend their markets abroad, 
mainly because they themselves granted long credits. 

' During the war, many changes were made in the methods of 
paying for lumber shipments; but as developments since the armistice 
have shown that Swedish shippers are doing business on paecnceny 
the same basis as before the war in regard to conditions of payment, 
it is more important to give attention to pre-war conditions than 
to the many stipulations with regard to payment that were dic- 
tated by abnormal conditions during the war. 

Before the war, the usual terms of payment in connection with 
the exportation of lumber were the following: Cash with order, less 
discount; open credit; cash against documents, less discount; draft 
at sight or at stated time after date of bill of lading. 

Only in case of shipments to new markets such as the Levant, 
and to unknown customers was cash required with order. It was 
customary to require an unknown purchaser to open a confirmed, 
irrevocable bank credit in favor of the exporter at one of the princi- 
pal financial centers in Europe, so that the exporter could obtain 

ayment by drawing a draft against this credit, when the shipment 
had been made. 

The open credit was not used very often. 

By far the most common way of arranging for the payment of 
lumber for export was the drawing of drafts, either upon the im- 
porters direct or on the agent, who in turn could make special terms 
with the importers. The usual procedure was as follows: As soon 
as the ship was loaded, the exporter would draw a draft on the 
importer and, if the terms were cash, the draft was made payable at 
sight, less a stated discount of 2 per cent or 24 per cent, as the case 
might be. Where credit was to be given, the draft was made pay- 
able three to four months from the date of the bill of lading. This 
draft was drawn in duplicate. The first of exchange, together with 
the shipping documents, was usually sent to the shipper’s agent who 
sold the cargo and this agent immediately presented it to the im- 
porter for his acceptance: As soon as the draft was accepted it was 
returned by the importer to the agent in exchange for shipping 
documents. If the cargo was sold f. 0. b. Swedish port, the documents 
would be bill of lading indorsed in blank by the shipper, invoice, 
and specifications; and if sold c. i. f., insurance policy and charter 
sad would also be included. Consular invoices itso must sometimes 

e furnished by the shippers. 

When cargoes were sold ona c. i. f. basis, two drafts were generally 
drawn by the exporter, one payable at sight, covering freight and 
insurance, and the other at three to four months from date of bill 
of lading, covering the amount of the invoice for the lumber ship- 
ment alone. Only with the bill of lading in his possession would 
the importer be able to prove himself the rightful receiver of the 
cargo. The first of exchange, carrying the importer’s acceptance, 
would then be kept by the agent and presented for collection on the 
date when the draft fell due. 
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In case the exporter should want to discount the draft, he would 
sell the second of exchange to a local bank; the bank would then 
present the second of exchange at the agent’s office and would 
obtain the first of exchange duly accepted. The bank would there- 
upon attend to the collection itself. The agents generally did not 
charge any commission for their service, while a bank made a small 
charge for cashing this document. In cases where shippers have 
advanced money to the captain on the freight, a sight draft is drawn 
for this amount. 

In some cases, the agent would guarantee the solvency of the 
customer to whom he had sold (del credere) and would receive a 
commission, usually one-half to 1 per cent, for such services. Through 
special arrangement the exporter in many cases could draw a draft 
on the agent for the amount of the invoice, less agent’s commission, 
and the agent, in turn, would draw on the importer, with whom he 
could make special conditions in regard to terms of payment. Many 
of the large agencies abroad maintained banking departments, but 
other agencies of less financial resources would make arrangements 
with their banks to discount the drafts drawn by them on the im- 
porters. In this latter way, it was not necessary for the agents to 
operate with large capital. Many agents, however, practically 
financed the importers and in this way were enabled to effect many 
sales for the exporter in cases where the exporter himself would not 
be willing to give long credit. It is also certain that the agents who 
financed the importers in this way were often able to exercise an 
important influence on the importers known to make unjust claims. 

The terms of payment vary considerably in the different countries. 
In dealings with the United Kingdom, the usual terms were cash, 3 
days after sight, less 24 per cent discount, or draft payable 4 months 
after date of bill of ineinis! Contracts made with British colonial 
markets usually called for payment in London, 3 days after sight, 
less 24 per cent discount. In some cases credit of 4 months after 
date of bill of lading was granted. The terms of contracts for ship- 
ments to France and Belgium were generally cash, less 24 per cent 
discount, or 10 days after sight, less 2 per cent, or draft payable 4 
months after date of bill of lading. Special conditions cover the 
German market. The usual terms of payment were cash 3 days 
after sight, less 2 per cent discount, or cash 10 days after date of bill 
of lading, less 2 per cent discount, or draft payable 3 to 4 months 
after date of bill of lading. The condition of payment for the Nether- 
lands and Denmark were generally drafts payable 3 to 4 months 
from date of bill of lading or cash, less 2 per cent discount. Spanish 
importers usually paid cash, less 24 per cent discount, or by draft 
payable in London, 4 months after date of bill of lading. In some 
cases, particularly in southern Spain, longer credits were granted. 
For the Levant and North Africa, the exporters usually demanded 
bankers’ confirmed credit in London, less 24 per cent discount; or, 
in case of well-known customers, drafts were made payable 4 months 
after date of bill of lading. The Swedish Exporters’ Association 
endeavors to have cash discount limited to 2 per cent for all conntries. 

It is easily seen that the agents of the Swedish shippers perform a 
very valuable service in the financing of the lumber export trade 
when the shippers themselves are unable to grant the necessary 
credit. Many importers whose reputation and standing would be 
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considered satisfactory might not be able to purchase an entire cargo 
if credit were not given. The agent also ascertains the financial 
standing of the importer before he makes a sale, even in cases where 
he does not assume any financial responsibility for his client. It 
must be noted, however, that the Swedish exporters always draw on 
their agents for the full amount of the invoice, less the agent’s com- 
mission. To be able to draw for only a certain percentage of the 
invoice (not including agent’s commission) would not be considered 
unless the exporter were notoriously unreliable, and no first-class 
agent would care to handle such business. The Swedish exporters 
operate on a financially strong basis and do not take on uncertain 
customers, and the agents also have the situation well in hand. 
Therefore the losses sustained by Swedish exporters on account of 
bad debts are almost negligible. 

In regard to payment in special cases when delivery is not accord- 
ee contract, etc., see contract form on pages 223 to 225. 

he policy of the Swedish exporters in the near future will be to 

grant no credit to foreign importers. 


STANDARDS OF MEASURE. 


Although the metric system of measurement is compulsory by law, 
it is not universally used in Sweden in the lumber trade, because the 
most important markets for Swedish lumber employ the English 
system of measurement. In official statistics the metric measure- 
ment is used. There is no question that the metric measurement is 
far more adequate and scientific and there is a strong movement in 
Sweden to have it adopted universally in the lumber trade. 

The cubic meter is equal to 35.314 cubic feet and a cubic meter of 
sawn lumber is equal to 424 board feet. In the international lumber 
trade, Swedish lumber is sold by the Petrograd standard, which is 
equal to 165 cubic feet, 4.67 cubic meters, or 1,980 board feet. The 
above figures refer to rough lumber. In measuring planed lumber 
the actual sizes of the planed boards are increased by one-fourth of 
an inch in width and one-eighth of an inch in thickness; this measure 
is called nominal measure and is made the basis of the measurements 
of the contents of planed boards. The planed lumber is also usually 
measured in Petrograd standards, but sometimes the measurements 
are given in square meters, square feet, etc. It must be noted, how- 
ever, that lumber less than 1 inch in thickness is always figured at 
its actual measurement (adding + of an inch to the width and ¢ of 
an inch to the thickness),and not by surface measure, as is the cus- 
tom in other countries. 

In regard to logs and hewn or sawn timber, the methods of measure- 
ment are very conflicting, some basing the measurement on top meas- 
urement and in other cases on the diameter of each log at the middle. 
The quantities are expressed in cubic feet, cubic meters, or Petro- 
grad standards. One Petrograd standard of hewn timber is equal to 
150 cubic feet. One Petrograd standard of round logs is equal to 120 
cubic feet if measured by caliper and 100 cubic feet if measured by 
string. Pit props and split wood are usually measured by the cubic 
fathom, equal to 216 cubic feet. 
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RATES OF EXCHANGE. 


It was customary in the Swedish lumber export trade before the 
war to make quotations in foreign money. In selling to the United 
Kingdom and colonies and to some other countries quotations have 
usually been made in pounds sterling, to Germany in German marks, 
to France in francs, etc. This was possible before the war without any 
great risk caused by fluctuations in the rate of exchange, because the 
rates were fairly constant from one month to another. During the 
war the heavy fluctuations caused the Swedish lumber exporters to 
establish a fixed rate of exchange to which they all adhered. These 
fixed rates were as follows: £1 sterling, 18.20 crowns (par value, 18.16 
crowns); 100 francs, 72 crowns (par value, 72 crowns); 100 German 
marks, 89 crowns (par value, 88.89 crowns); 100 guilders, 150 crowns 
(par value, 150 crowns). By this procedure the Swedish exporters 
prevented any unforeseen losses through fluctuations in the rate of 
exchange and it did not make any difference whether the quotations 
were in foreign or in Swedish money. The exporter always knew 
the exact amount that he would receive in Swedish money. ‘This 
system is followed at the present time and will probably continue as 
long as the rate of exchange is abnormal in most of the importing 
cers [In this report the par value of Swedish money has been 
used. ] 

The following statement shows the fluctuation in the rate of ex- 
change of the Swedish crown from 1914 to 1919 on London, Paris, 
and New York. The rate on London is in crowns per pound sterling; 
on Paris, in crowns per 100 francs; and on New York, in crowns per 
dollar. 


London. Paris. New York. 
Years. 
Highest. | Lowest. | Highest. | Lowest. | Highest. | Lowest. 
DOM oe 8 he Sees bee ae ee a oe Se 19.19 18.18 77.45 72.16 3.97 3.75 
TOUS FASS aS ecate states eet ea + bee eee 19. 43 16.97 77.60 61.64 4.05 3.60 
DOIG 2. Somethin doaete- cepts een- seers es 17.27 15. 66 62.04 55. 51 3.63 3.312 
LOU so otto simiaieintalte walete naire eis aie ees 16.16 12.02 58. 28 44.18 3.414 2.548 
ADI SEG. Soak oe FBS. Sse SEER Pe oe 16.90 13.40 65. 28 49.48 3.57 2.82 
TOTO eS Sneek ae de cnich eae eee 18.08 16.56 65. 33 48 4.10 3.49 


PRICES. 


The price level of lumber for export from Sweden fluctuated to 
some extent during the last 50 years before the war. The variations 
in prices have been especially noticeable after important wars, such 
as the Franco-Prussian War and the Boer War, etc. Shortly after 
the Franco-Prussian War Swedish lumber prices advanced about 
100 per cent. The price in 1874 covering rough and planed lumber 
was as high as $23 per 1,000 feet board measure. After that time 
there was a sharp decline and in 1879 the price came down to about 
$13. A further decline was experienced in the following years, and 
in 1886 the ebb was reached with a price of $12 per 1,000 feet. After 
1886 the prices increased, with some interruptions, until 1913, and the 
price for this year, about $20, represented the highest since 1875. In 
1914 the price level was somewhat lower, but during the war the 
prices increased and are at present about three times as high as the 
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pre-war level. These abnormal prices must be attributed to the 
great demand for lumber in foreign countries, the limited supply 
from other exporting countries, and the high cost of stumpage and 
labor in Sweden. 

At present (November, 1919) prices have not shown any tendency 
to decline. On the contrary, one may expect higher prices in the 
future, as the demand will probably increase and it will take consid- 
erable time before Russia, which was the largest lumber-producing 
country in Europe, will be enabled to export such large quantities as 
it did before the war. Furthermore, competition among the northern 
Kuropean exporters has been regulated to some extent, and the im- 
porters may not count on playing one exporter against another, at 
least not in connection with exporters in northern Europe. 

Except on the west coast, it has not generally been the custom in 
Sweden to sell on ac. i. f. basis; that is, the mills have not generally 
undertaken delivery of the lumber at the port of destination and 
have not included charges for freight and insurance in their quota- 
tions. However, some mills have been in a better position than 
others to sell on ac.i.f. basis, as before the war a few mills in Sweden 
possessed their own tonnage. During the war several other Swed- 
ish mills either have acquired ships or have obtained a financial 
interest in shipping companies. It is believed that increased ec. i. f. 
sales will be the consequence in the future and that more mills will 
have their own tonnage. 


BASIS OF PRICE QUOTATIONS. 


For many years it has been customary in Sweden to ‘base quota- 
tions on the prices obtained by the district of Hernosand. The cor- 
responding prices for the other districts are figured by applying the 
customary difference in prices between the different shipping dis- 
tricts and those of the Hernosand district. 

Before the war there were no absolutely fixed relations among the 
prices obtained by the different districts, but this question was 
settled in 1918, when the Swedish lumber exporters through their 
association established fixed minimum prices for each district. The 
prices in different districts may fluctuate to some extent, as they are 
dependent largely upon freight rates. 

The following schedule gives the customary difference in thef. o. b. 
prices per 1,000 feet board measure between the principal shipping 
ports in Sweden and the Hernosand district, which is taken as the 
basis: 


Ciroe Oly tos ie gat ee, Sk Ge) SOS ote ba cea 

SUN Senta te SoS a ta ed afi mae - ce penne fee oie $0.92 below basis. 
piremes and Pitealh sa C0 Sh tL ea $1.84 below basis. 
Enleaand Haparanda.:} 2b. Wiige2 os bee ok $2.46 below basis. 
Seemeeenes ee Se Pe Sieh sel ret UL. lk SD Women ay $0.61 above basis. 
PuMiKAVAL ANd SOGErAMM: ..2 2-4. -accacec neck $1.23 above basis. 
Pee sati SLOCKNOMM css ae ce ae $1.54 above basis. 
Pesiejsouth of/Stockholm: i0.\.0.! 2 2esi0oo 2 $2.46 above basis.? 
LER De ee eee Tce pk a +...Even up to $5 above basis. 


—Soe>>———[—— SS ne 
2 During winter season, 


2092°—21——_16 
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It is impossible to give any general statement as to the relative 
value of spruce and pine lumber. Spruce was formerly sold at a 
heavy discount, but later the difference in price between spruce and 
pine decreased materially, so that immediately before the war spruce 
was selling for approximately 10 per cent less than pine. This-state- 
ment does not hold good for all dimensions; certain dimensions of 
spruce were sold at the same price as pine, while other dimensions 
were sold at a heavier discount than 10 per cent. During the war 
the production of spruce in Europe materially decreased and spruce 
has therefore advanced in price more than pine. The main reason 
for this spruce shortage was the lack of exports during the war from 
Russia, one of the world’s sources for this material. Furthermore, 
the pulp factories consumed large quantities of spruce logs, because 
this species is more suitable for pulp than pine. At present spruce 
and pine are generally sold at the same price, but certain stocks of 
spruce may be sold at a premium. 

In the price scales covering the different dimensions considerable 
variations have been experienced in years past. Considering that 
Swedish exporters can furnish only limited_quantities of wide stock, 
such stocks have naturally been sold at a higher price than the stocks 
of which there is an ample supply, such as narrow boards. As the 
Swedish stock lists may contain as many as 600 different items, it is 
evident that a price scale must be used in order to enable the importers 
to estimate the cost of the different items without having special 
quotations for each. Before the war the price scales used in Sweden 
were not definitely fixed, as the demand from one year to another 
would vary considerably, and also the demand for certain stocks in 
the different countries. 

It was customary to select three or four of the principal dimensions, 
one for each of the following groups: Planks, battens (or scantlings), 
and boards (or narrow boards). The relative prices of these three 
groups were usually not fixed but the prices of the different dimensions 
of each group generally had a certain relation to each other. The 
usual basic dimensions for which quotations were made were as fol- 
lows: 3 by 9 inches, 23 by 7 inches, 2 by 4 inches, and 1 by 44 inches; 
but other dimensions were sometimes given. 

During the war, with the fixing of minimum prices, the question 
of a definite price scale was also settled. Some variations have been 
made in the present schedules, compared with the pre-war schedules, 
particularly with respect to the value of planks and wide boards. 
Again, the decreased output of Russian stock, which contains a large 
percentage of wide sizes, has had its important influence on themarket. 

It must be understood, however, that the scale of prices is not 
absolutely definite because the exporter may deviate at times from 
the rules laid down by the association. Such deviations are dictated 
by unusual conditions, such as specifications containing excess quan- 
tities of any one dimension of regular stock sizes, which would at 
times cause extra prices, or an order calling for a large quantity of 
undesirable stock, which the exporter may be forced to sell at a special 
discount in order to dispose of this material. Such cases, however, 
are referred to the association, if important. 

The question of grading enters into consideration in connection 
with the relative prices of shipments from different districts; but for 
practical purposes the grading of lumber in Sweden may be considered 
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fairly uniform and it would require a detailed knowledge of conditions 
in the different districts to ascertain what effect the different systems 
of grading would have on the prices.. In some cases the least satis- 
factory products may be sold at $1.23 to $1.84 per 1,000 feet below 
the prices obtained by the standard products in the same territory 
and in other cases the difference in price may be larger. Certain 
exporters have even been able to obtain $2.45 per 1,000 feet in excess 
of the prices obtained by other shippers in the same district, because 
their brands were well established in certain countries. 

Considering the different prices obtained by the various districts 
in Sweden, due consideration must be given to the question of freights 
and shipping facilities. For instance, the ports in northern Norrland, 
having only a short shipping season, must be somewhat rushed in dis- 
posing of their lumber, while the shippers on the west coast of Sweden 
can take their time in selling, because they are able to ship the year 
round. The same conditions apply to the shipping districts south of 
Stockholm. Although the Bicochohne Matin district is usually 
known to have poorer-quality lumber in comparison with the Norr- 
land districts, the shippers in the Stockholm—Malmo district may 
obtain $0.61 to about $2.50 more than the shippers in the Norrland 
districts during the season when these latter shippers are unable to 
export their stock. During the summer months, however, the prices 
obtained by shippers in the Stockholm—Malmo district materially 
decrease on account of the competition with the shippers farther north. 
The lumber from the west-coast districts is sold at best advantage 
during the winter months. Lumber shipped from the port of Gote- 
borg usually obtains very high prices on account of the excellent 
shipping facilities which this port offers, having direct steamship 
connections with most of the foreign markets for Swedish lumber. 
Consequently the shippers in this port can make immediate deliveries 
and also ship in parcel lots. An increase of even $5 per 1,000 feet 
above the price obtained from the shippers in the Norrland districts 
is not unusual during the winter months on the west coast of Sweden‘ 
but these high prices refer only to the output of standard mills. The 
higher the freight rates the greater the difference in the price of 
lumber from the west coast and from the Norrland ports. 

The prices are usually quoted on an average-length basis; counting 
lumber 9 feet and up. Short lumber (6, 7, and 8 feet) is generally 
included in the cargo up to 5 per cent of the total quantity and is sold 
at two-thirds of the regular price. Sometimes 9, 10, and 11 foot 
lumber is sold separately, and this stock is usually sold at three- 
fourths of the regular price. If specified lengths are ordered, the 
ae may be increased by $5 to $7.50 per 1,000 feet board measure. 

rders from South Africa generally specify that no lumber less than 
10 feet long shall be shipped and also that a certain percentage of the 
cargo shall consist of lumber at least 20 feet long. For lumber 
conforming to these specifications an extra charge of $5 to $7.50 per 
1,000 feet board measure is generally made. i 

Rift-grain lumber is produced only i a few companies and in very 
limited quantities. One hundred per cent and more extra is charged 
for such stock. The same applies to heart specifications, for which 
there is no definite price schedule. If the exporter understands that 
the importer must have such stock, he may arp almost any price. 
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It has been found unprofitable to cater to this trade, however, as 
many claims result from sales of such special stock. 

In cutting extra sizes and odd stock it is usually specified that the 
customer shall take either all grades or at least a certain percentage 
of the log run at a certain reduction. Contracts of hits nature 
generally call for lumber of unsorted grade and the conditions gen- 
erally are that at least 20 to 25 per cent of the fifth grade must be 
taken at current prices. When quoting for odd sizes the mills ascer- 
tain from what log dimensions they must produce such lumber. 
They charge not only for extra handling but also for waste of material 
insawing; for instance, if orders call for stock 6}-inches wide, the prices 
would have to be based on 7-inch width, in addition to a charge of 
$1.23 to $1.84 per 1,000 feet, board measure, for extra handling. 

Some countries, especially Denmark and the Netherlands often 
specify many items containing only a few thousand feet each. Evi- 
dently making up such cargoes causes the exporters a great deal of 
trouble, and extra charges have usually been made, ranging from 
$1.23 to $2.46 per 1,000 feet for quantities less than 10,000 feet 
board measure of any one dimension shipped. 


PRICES AT HERNOSAND FROM 1910 TO 1919. 


The following statement gives the average prices from 1910 to 1918 
of some of the principal dimensions at first open water (f. 0. w.; 
lumber sold during the previous winter and autumn), f. 0. b. Herno- 
sand. The prices are based on the usual average lengths. 


1910 L911. 

3 by 9 inch pine: Per M feet. | 3 by 9 inch pine: Per M feet. 
IBUrSt OPAC! pease eels $41. 48 burstiorades: 2442+ 3-5 ores aes $41. 48 
second prade®/ tie 5) i222. 36: 56 HeconavoTaAdessoeec-e ee ee 36. 56 
Whird. grade | G0 iO 752 - BRS! 27. 34 Third prad@s 24. 0. ie ae 27. 34 
Hourthl cradess: =) 4 sek eee 24. 89 Hourthsrade=cy ss A248 see 24. 89 
Ritthioradese. ) estes eres 21. 51 Fitth orade.. 3-2 Fs -geeme 21.5) 

3 by 9 inch spruce: 2 bys ee aor 25.10 
First orade. .- <2 0/5042 8 25. 88 Sectiid dade. +cat aa AeA 
DECONG OTAGO eas at eee 24. 32 Third BEROC si a aaa ; 

: prades. 2! ¢<1 2: seers 21. 95 
Mhardsoradeh. ite 2 sees Nee Ya 22. 74 Routh oead 90. 39 
Bourth erade.. {ois ey 21517 Fifth as fiat 0 ee 18. 89 
Eufieradeiioe tok Vasey ae 19. 61 aur Mmperrmiteee 6 27% 

24 by 7 inch pine, unsorted grade.. 21.20 

24 by 7 inch pine, unsorted grade.. 21.20 | 24 by 7 inch spruce, unsorted 

2 by 4inch pine, unsorted grade. 19.05 eTaAded zis .3. 524 t 4.5 ee Se 19. 36 


2 by 4inch spruce, unsorted grade 17.20 | 2 by 4inch pine, unsorted grade. 19.05 
Pine boards, unsorted grade: 2 by 4inch spruce, unsorted grade 17. 20 


Canc UME aS 98. 9¢ | Pine boards, unsorted grade: 
. §-nehi.. 295.050 Meee 28. 26 
BalNIGle cepa ok er eee tes 23. 35 : 
S-inchi: .2:1 4. - eee eee 23. 35 
WaIMENe AC ee aR ee 22. 74 
Ape: . 32*5 5.22 eee eee es 22.74 
Gainers. yey. Pees 21. 51 
G-incl-. 5). eee eee 21.51 
Hain ieee. soe es as os ees te 20. 28 
: Famehy.'.\.2 2. ose ee ee 20. 28 
ALANCH + Sabine cate seep ee 19. 97. 
4-inch 19. 05 4}-inch..... vss... See 19. 97 
Thad ah Gaui ieav ae an AT Ed 4-10Ch. :p. 0..47. Seueige depes | LOO 
Spruce boards, unsorted grade: Spruce boards, unsorted grade: 
EU ol of nue aus aha aed Y ise ell Be 21. 63 (Ero Yo) rae Sieten hs) 5) = a 21. 63 
Samch sh OFFAL ee 20. 43 Stim SUL 2 eens el! Pk 20. 43 
Vamchs 4) -22bo! } ss hein bY 19. 83 TeIMGhere Ae pes tee = re) I 19. 83 
6-1 Ch Barut cee ae ots 19. 23 G-neh (saessestte hes 5. ree 19. 23 
SNH. ea tee wee Wem ce 2) 18. 63 5-WNG hs Se eee eee 2. 2 18. 63 
wrath tT ol Uk ian Nhs hy sks 18. 03 Apache. os. 5.2... se 18. 03 
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1912. Per M feet. 
3 by 9 inch pine: 
Burst srade-°s". places esoces. $38. 10 
Second prade. .00it 22s Ss - 33. 18 
Mhird: SradkeS cee ek 24. 42 
Fourthrorade: Stee yaad 21.96 
Wifthsmrube:. coee sets F, 19.51 
3 by 9 inch spruce: 
IT SinOTAC CS. = eee eyo: 3c 23293 
Second teradevmee eee ve 22.35 
Miirdctade .so ek Lc... YBOTS 
Hounth: crade@eemene - 0. -< sae 19. 21 
fitth erade weiss: if... .03!2 17. 65 
24 by 7 inch pine, unsorted grade. 20. 28 
24 by 7 inch spruce, unsorted 
DRAM era tel. Sd + tas ols 2 18. 74 
2 by 41nch pine, unsorted grade.. 18.13 
2 by 4inch spruce, unsorted grade 16. 59 
Pine boards, unsorted Bradp- 
STE Cg Fy SNR Oe ae 25. 81 
oie eee ie ns yk eee 22.12 
BUM ers een tee ee A 21.51 
SEIT MER nS Oper 20. 28 
SZ NOS De eRe ni toes ae 19. 05 
ERE TE a REACT a SI A 18. 74 
ST 7 Rie Cable A gine imal 17, 52 
Spruce boards, unsorted grade: 
TT UNS es alae ie Seah UVB) 
__ RULES AEE RRR AT a 19. 03 
7 STEN oe SOE A a a a 19. 83 
G-inehiee. .- SSS anaes ies 18. 63 
Ci TIGNES as 0 aa a 18.03 
LETTE Re el en ana ie ae 17. 43 
BENCH wees | cho Wok Se 16. 83 
1913. 
3 by 9 inch pine: 
Rnrstorad ese tenet br 7 Ly) Oe 39.02 
Seconmerad esse: eee. 34. 10 
Mhird erate 2 til ours 26.42 
Rourth:crade®. 22227 Heit 23. 96 
Mifth sradesel Le BA Ps! 2) 21.96 
3 by 9 inch spruce: 
Mirst erades 2 ei Tae! 4) 27. 06 
Second crades ee eee Tey) ee 25. 49 
aid srades ae BA eae C76 23. 93 
Hounthi orade sees messes ae 22. 35 
haitin erade. 052s: ee sae 20. 78 
24 by 7 inch pine, unsorted grade. 21.96 
24 by 7 inch spruce, unsorted 
SAAS SS aaa EL CoO ee 20. 58 
2 by 4inch pine, unsorted grade.. 19.66 
2 by 4 inch spruce, unsorted grade 18. 43 
Pine boards, unsorted grade: 
Oeil eels Fe PORE ea) 28. 26 
kt hE is 0 ieee pe Sil cae 24. 58 
FASTUEKO 0 igo Has co CIE ei eee) Apel 23. 04 
BETO eC be Se eae Ae 21. 81 
Pout 1 CLD TRA de ene Je Tee ats aod. aa 21. 28 
ES gia ede 2 Ser 20. 58 
7 TEL ap ee oN pa 19. 51 
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Spruce beard, unsorted grade: Per M feet. 


9-inch . 


3 by 9 inch pine: 
IES thioTrad Cyne Ne seen oa, Ae 
meconderad esse. seen ee oe 
Mined erage: st le Rhee ee 
Hourthiorade.. 25 es 
Rani orademe ys... 1. Seales 
3 by 9 inch spruce: 

Ga pe uli geyectacs o Cc Sg ee ae ee 
Decond gradgavtnbse hs. ac xtc 
hind orade ss ces gee) oe sg}. 
Hourth erade: 23202-04203 nae 
Furth grade... - ¢' ij: -j.> 2s-e:-|- 

24 by 7 inch pine, unsorted grade. 
24 by 7 inch spruce, unsorted 
(e100 CeRb REAL oO, ARES pe Sag 
2 by 4 inch pine, unsorted grade. . 
2 by4inchspruce, unsorted grade... 
Pine nay unsorted grade: 
9-inch . 


6-inch. - 


Cull stock : 
2 inches and thicker... ..... 
Less than 2 inches thick. . - -. 


1915. 
3 by 9 inch pine: 
Barsterades)2- 0x7 .21.).,. sabe. 
Secondecrades-be 52.25 fess: 
Third grade. 
Hounthterades sash. ees 
BAGH ORAM Go) eis ic te 
3 by 9 inch spruce: 
Mins tonrad Gaps es Lee 
Neconderades.. ess. ass = 
ihecd rade ree io, OF 
Biountih) oTadeh ae tee Ase a 
Hantaperade! !). o 2.2 uc tS 
24 by 7 inch pine, unsorted grade. 
24 by 7 inch spruce, unsorted 
grade. . 
2 by 4 inch pine, unsorted grade. . 
2 by 4 incn spruce, unsorted grade 


22. 
ZaBy 


21. 
20. 
19. 


DS eee chet ae $22. 24 
21. 


51 
89 
36 
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Pine boards, unsorted grade: Per M feet. 
GEG ek | ee eek ae $28. 55 
Samchs it) ele cae 27. 34 
AMUN Se its or Pn nea Some A 26. 44 
Ganehs 9st Raye tele 25.19 
5700 ee ee RO aS 24. 64 
ALS nCh wee ce ton i oe te 21.81 
AM ChY Aa me 8S. RE ee 20. 58 

Spruce boards, unsorted grade: 

PUIG i clown ou ee 28. 26 
Sancho. se 2. ee 26.01 
Tinchy: 22520 202: 121 AO BO 25. 50 
Ganchl? <2. 2 24. 89 
Han chiat op Ree OER AE 24. 27 
44 neh sap ae eed 21. 20 
ectich scan eee AES 19. 97 

Cull stock: 

2 inches and thicker........ 17.82 
Less than 2 inches thick..... 15. 02 
1916. 
3 by 9 inch pine: 
Birst pradesh ees See 43.93 
Second grade........-------- 39.02 
Third erade: si eek oie Be 38. 10 
Hourthiorade: = 22 ges 35. 64 
Fitth grades fesse eenet At 32.71 
3 by 9 inch spruce: 
Burst rade: * y 205.) ise ee 40. 80 
Second grade: --- 25522 -2en ei 39. 25 
Whird-prade@! e223) ccm se oe 2 te 37. 85 
Fourth rade. HSs2a0l eee 36. 07 
Bitthvorade ss Quns teams nee 34. 40 

3 by 8 inch pine, unsorted grade. 34.72 

3 by 8 inch spruce, unsorted grade 36. 56 

24 by 7 inch pine, unsorted grade. 33.64 

24 by 7 inch spruce, unsorted 

PFA GL Ae) SMa Leis ated Lew 35. 18 

2 by 7 inch pine, unsorted grade. 35.02 

2 by 7 inch spruce, unsorted grade 35.18 

2 by 6 inch pine, unsorted grade. 33.80 

2 by 6 inch spruce, unsorted grade 34.10 

2 by 54, 5, 44, and 4 inch pine, 

unsorted orades. ween se 32. 57 

2 by 54 and 5 inch spruce, un- 

sorted erade_. mal. ch 33. 80 

2 by 44 and 4 inch spruce, un- 

Sorted orade:.S.yi. Uy Cee Sel 
7-inch boards, pine, ‘unsorted 
Srade 580) son). 2h eee 34.72 
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Per M feet. 
7-inch boards, spruce, unsorted 
OTACC i... LS asc2o cai e = Se Ree 
44-inch boards, pine, unsorted 
BOLO a 5-2 chen Eee 29.19 
44-inch boards, spruce, unsorted 
Gtade::)..2' 122... eee 29.19 
4-inch boards, pine, unsorted 
STANC. 452 be 22-3... 5 oe ee 28. 26 
4-inch boards, spruce, unsorted 
prade: ...-¢:2-222.:.- .-.. S502 ae 
Cull stock: 
2 inches and thicker.......... 25.19 
Less than 2 inches thick... -- 24.58 
1917. 
3 by 9 inch pine, unsorted grade.. 39.94 
3 by 9inch spruce, unsorted grade 39.94 
24 by 7 inch pine, unsorted grade. 33. 80 
24 by 7 inch spruce, unsorted 
prane..2!2.0..-2.022. 1. 35. 64 
2 by 4 inch pine, unsorted grade.. 33.80 
2 by 4inch spruce, unsorted grade 34.41 
7-inch boards, pine, unsorted 
AIC oda: ee 35. 64 
7-inch boards, spruce, unsorted 
ALG 2/38 e se Os beet eee 35. 64 
4-inch boards, pine, unsorted 
TAGS: 2A. Sele es a eee 30.11 
4-inch boards, sprucef unsorted 
[2142 (0 em gee SS I 30. 01 
Cull stock: 
2 inches and thicker.......... 25.87 
Less than 2 inches thick. .... 25.19 
1918. 
Pine and spruce, unsorted grades 
9-inch planks and boards.... 45.16 
8-inch battensand boards.... 43. 32 
7-inch battens and boards... 41.78 
6-inch battens and boards... 41.17 
5-inch battens and boards... 40.55 
43-inch battens and boards... 39.33 
4-inch battens and boards... 37.79 
Cull stock: 
6 inches and wider......----. 30.72 
4-54 inches wide.....------- 28. 88 


The following table gives the prices in 1919 per 1,000 feet board 
measure of different widths of pine and spruce planks, battens, 
scantlings, and boards, f. o. b. Hernosand, first open water: 


Planks, Planks, 
Widths. battens, Boards. Widths. battens, Boards. 
scantlings. ¢ scantlings. | 
a = = | _— 
| 
Per M feet.| Per M feet. Per M feet. | Per M feet. 
12 and 1linches........... $72. 5 $73,'¢5))|| OANCHES  seea- cosas cee ees $54. 07 $55. 30 
10 and 9inches..........-- 60. 22 61.45 || 54and 5inches......-.... 52. 23 54. 07 
Sh inches =: sh Soest eee 57. 76 57206 4a INCHES soe... .e soeemee ee 52. 23 52, 84 
Slnehesai 52 suckeseatas 57.14 57214 |l4anchest cess... cseeeeeees 52. 23 52. 23 
7 and 63 inches............ 55.30 55. 30 . 
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Cull stock 6 inches and more in width sold at $43.01 and less than 
6 inches wide, at $41.78 per 1,000 feet. 


OFFICIAL FIGURES FOR SPECIFIED DATES. 
The following table shows the official figures for prices f. 0. b. 


Hernosand in January, 1912 to 1919, ana in September, 1919, of 
various sizes and grades of pine and spruce: 


3by9 | lby 44 | 24by7 3by9 | lby 44 | 24 by7 
. inch inch inch inch inch inch 

Months. pine, pine, spruce, Months. pine pine, spruce, 
third | unsorted | unsorted thir unsorted | unsorted 

grade. grade. grade. grade. grade. grade. 
Per M feet.|Per M feet.|Per M feet. Per M feet.| Per M feet.| Per M feet. 
January, 1912 $24. 37 $18. 76 $18. 76 || January, 1917.....- $47. 76 $38. 01 $43.37 
January, 1913. . 26. 33 20. 23 19.98 || January, 1918....-. 45, 81 37. 52 40. 94 
January, 1914....---. 27.29 20. 47 21.44 || January, 1919.....- 61. 40 54. 09 56. 53 
January, 1915. ...... 28. 26 20. 71 23.39 || September, 1919... . 66. 28- | 55. 07 58. 48 

January, 1916......- 36. 06 28. 26 32. 65 
| | i 


The following table shows the official figures for the average export 
prices of Swedish pine and spruce, rough and planed, from 1902 to 
Late: 


Pine. Spruce. 
Years. 
Rough | Planed | Rough |} Planed 
stock. stock. stock. stock. 

Per M feet.|Per M feet.|Per M feet.|Per M feet. 
TRIS. Senn eS OS ee Sa ae oe ee een eas $17. 74 $19. 22 $13. 98 $17. 02 
TIC DSR. 2 SS Sh ei a ee ee ae... SP Ne OBIS Seen 20. 03 20. 50 15. 86 19. 23 
QRARS beet ey ele tat he ben ON URE) NED Se he uy See ck 17.17 19. 22 14. 44 17. 80 
TONS: eee tenn sires SE Eo he toe eee ts Soe ene 17.24 19. 29 14.75 17. 81 
HOGG Ce ea E RE abe Sees Be Ce 93 WY PD ek as cin bare ere 19. 50 21.03 17.12 19. 08 
NCE A RED abe cge Seanad oi O54 Ey Aad Ee, Oe i ee ees 21. 97 22. 03 18. 09 20. 52 
Lee ee ee eee ee ee ee Cree ae oe SRL Ree et es Or ee ne Oa 18. 52 19.27 15. 56 18. 25 
TO a Ti eg a ean 5 9 Dea Naa a Sia ae eae ee ae 20. 12 22. 22 17. 33 20.38 
HOUO Weer ce Ree hs Seerceier eee eas eee tek wescucussconckictde- ot. 7 23. 65 18. 44 22.18 
ere SS 2 2 Ree eae PT MPS Se a tee a ca ctas aioe se 20. 64 22.79 17. 72 21.70 
OE Se joc ih 5h 2 NE I Ed cried ae eso 18. 97 Dsl 16. 95 20. 50 
Ae 2a). 2 IE Le MS, See ne tease sane 20. 30 23.00 18.12 22. 85 
GTA eco pee ea +o EE ee ee es igedinwne hace tah 20. 97 22. 87 20. 40 23.37 
WOW iSia 2 0 ee Ree alia ie a ibialld |) oe RS os NP NS eee os 23. 55 24. 93 22. 94 25. 50 
TOR er ohn Stara eR EE SEES LY, Sots cs cia mu wamiacdinets oa 31. 51 32. 78 31.30 33. 09 
TK ifs leo Sere re Ian ta ae ae Ladle SR A RA le ts Seg as ps 40. 23 40. 22 38. 52 39.15 
TOUR Siepeeer ge papa 5 8 ie Ae OR TIS Ba So Boe gee 44. 92 47.27 43. 57 47.27 
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The following table gives the average export values of lumber, 
ae and rough, for 1913, 1914, 1915, and 1916, according to 
wedish export statistics: 


Kinds of wood. 1913 1914 1915 |* 1916 

Planks: Per M feet.|Per M feet.| Per M feet.| Per M feet. 

PING YS: oe ate Ree datok came wee tye a ee ad ee $23. 70 $24.15 $27. 45 $36. 00 

Spruce trace ee aN iS ee eee es on vs 2 eye eee 21.30 22.25 26.70 35. 75 
Battens 

PATIO Rais <= Ana Ree Ie Sone Ree Se ea ee a toe 19. 70 20. 55 24.15 32. 50 

prices. Ap sit ts Sat Ate! oO. cele score ee a)! eee 20. 60 23. 70 32.35 
Scantlings 

IN Ob. 3) dirdem 28s eee soe Soe Le awenbmces soe Caseeeee 17.25 19. 80 23. 75 31.15 

SPRUGOs jes snees rb betty -- oo scnc hore ees ee e- eeaseeene 16. 95 19. 00 22. 65 30. 75 
Boards, 84 inches up: 

PAT WO BOP a ae Retna Site eee once Me REE aes 26. 30 23. 65 25. 55 32. 30 

[SWE Seeeecenesse BodgeB ere aoHdeecner 4a saan ier 2 een | 22,10 20. 90 23. 80 31. 95 

Boards, 6 to 84 inches wide: 

PANO. iat abst o = Sieh ciate lars haan eee at as aia oe git 22.00 21.90 23. 85 30. 00 

(S/W). 5.3) inc Renae Oe UnGeeeenecca2e se SS semua - ob hes a 19. 00 20. 40 22. 90 30. 85 
Boards, less than 6 inches wide: 

SAU ice tei es 2 cs eee oy eet ap i Bt eee ery tea eee SE 16.45 18. 00 19. 95 26. 05 

MIDEUCOS ser clan aoe eee eee Bho coe ee sSeRceS Ses HES 16. 00 17.70 19. 85 26. 20 
Planed boards, 83 inches up: 

PAO ES Adee die Hak teclnarins ee ehan wire nmdasbeee geen eee a 29. 75 26. 45 28. 50 34. 80 

Sprucevet eeeenen ee see SEE Sat A Seta tiie la ant 26. 40 28.10 30. 30 38.30 
Planed boards, 6 to 83 inches wide: 

PATO se Le i Se AS CRE RS Pee Ea Re eae 23. 65 23. 70 26.35 34. 70 

SPRUCE ES eee eee Seep ehie AP BOAR oF ee OS Aes Nee 23. 60 23. 50 26. 40 34. 55 
Planed boards less than 6 inches wide: 

PANO ae ee cee eee ea torirtet eee Ce ch a eRe Seen Ses ears eee 20. 95 21.20 23.10 30. 85 

SpruCoe soe SEs c sees te cos ec enh amen oe eee 21.65 | 21. 85 23.35 31.00 


REVIEW OF PRICES FROM 1870 TO 1901. 


For years previous to 1902, as far as 1870, an average annual 
figure for the export prices of both pine and spruce, planed and rough, 
has been supplied by the Swedish Lumber Exporters’ Association 
as follows: 


Per M feet. Per M feet. Per M feet. 
TS ROR AEE cee PUSAZO HME eek Jee wane sees SOL Ou S92. esa. a eee ee $14. 00 
STs A ete) POS DOME USS 22 Sens meets Fk ie VOOM S93. oes. See 14. 20 
1 io aE Es ace Wig oe OVGOUMISSaeee sce ame. 14> GOs) W942 es ae ee 14. 70 
1S) ae ee ee DON GOGOUSCALS 20 is eta 14,50)) 8952. ee 14. 20 
WB oy 5 ay ee a His era ta): |pel hotels yA ee gs eee aan 149. 1896 Se eco 14. 80 
O72 5 ees DO SOOKE Omeee see te Sees 11-90! | USOT oes 16. 05 
TSO ee aa 2s fe HOSOOUMIBS it aeteees soon ook 13225; | 8982252 > See 16. 65 
LSA pom Re Satta Ae VS AM ZO SOHSNSSSicemencer ae ote 4.20) | 1899 fo: See 15. 50 
1 IF 57(¢s) Ae ae So 5 ane ee 14 QORMISSO EES oo ek Sas oe 1490! | 19002. eee 16. 90 
US TORS 2 DE ee 2 SOMO OORS st wen aac aoe Pots | WSO Sess. sees oe 16. 60 
SSO MR eee ks AG SOORBUSOLS Se eee eee ge ee 13. 35 


The fluctuation in the pre-war prices of some of the principal 
dimensions for export is seen from figure 113, which is published 
through the courtesy of the Swedish Lumber Exporters’ Association. 
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| PRICES AT CENTRAL NORRLAND PORTS. 


The following table gives average export prices per 1,000 feet board 
measure, f.o.b. sual Norrland ports, for various dimensions and 
grades of pine and spruce from 1914 to 1919: 


Dimensions. | Grades. 1914 1915 ESIG "|" 19L7 | 1918 1919 
9 inches: 
2 One : Pseuzoaeeaeet Mhirdss. s5t 23 $27.80 $29.49 $38. 10 $39.94 $45.16 $60. 22 
MSDDUCG fe fos eee Average first, 
second, 
third, and 
fOUrthH.§ eee 26.73 25.95 38.55 39. 94 45.16 60. 22 
4 by 7 inches: 
% Pine Be ee ee ass 2 Unsorted... .. 23. 04 25. 80 33. 64 33. 80 41.78 55. 30 
fe 0) V0 3} Sy nae re ee dozsJcaiee 21.50 25.19 35.17 35. 64 41.78 55.30 
43 inches: 
: ete ac Here oS tae) Mies Gores. a2 20.73 21.81 29.19 30.72 39.33 52. 23 
‘S}0 v1 Saeed GOws tes sis 20. 28 21. 20 29.19 30. 72 39.33 52. 23 


The following table shows the quotations in the autumn of 1919 
for different dimensions and grades of rough pine and spruce lumber, 
f.o.b. central Norrland ports, for shipment to the Netherlands and 
Germany: 


Planks, battens, 


and scantlings. Boards. 
Widths. 4 5 
n- F n- : 
sorted eth sorted th 
grade. | 8T84€. | grade. | Stade. 
Per M feet.|PerM feet. Per M feet.| Per M feet. 
11 inches $78. 52 $68. 34 $82. 00 $68. 34 
10 inches 74. 50 64. 85 77.18 64. 85 
9inches 70. 48 64.85 73.16 | 64. 85 
84 inches 67. 80 63. 52 69.14 63. 52 
S8inches 67.00 63.52 68. 34 63. 52 
7and 64 inches 64. 85 61. 64 65. 66 61. 64 
6inches 64.32 60. 84 64. 85 60. 84 
54 inches 64.05 60. 57 64. 59 60. 57 
5inches 63. 52 60. 30 64. 32 60. 30 
44 inches 62.18 58. 96 62.18 58. 16 
4inches 61. 64 58. 16 61. 64 57.62 
34 and 3 inches 60. 84 57.62 58. 96 54. 94 


For 1% and $ inch lumber by 3 to 11 inches, there was an additional 
charge of $2.04 per 1,000 feet board measure; and for three-fourths 
and five-eighths inch lumber by 6 inches and more, an additional 
charge of $1.35. 

Following are quotations in the autumn of 1919 for different 
dimensions and grades of lumber, f. 0. b. central Norrland ports, for 
shipment to South Africa, Australia, and British India: 3, 24, and 
2 by 9 inches, unsorted or third grade (pine or spruce), $78.65 per 
1,000 feet board measure; 3, 24, and 2 by 9 inches, fourth grade, 
$76.19; 3, 23, and 2 by 9 inches, fifth grade, $73.73. These prices are 
based on an average length of 16 to 17 feet; there is an additional 
charge of $2.46 per 1,000 feet if the average length is 17 to 18 feet, 
and of $4.92 per 1,000 feet if the average length is 18 to 19 feet. If the 
average length is 15 to 16 feet, the price is $1.23 per 1,000 feet less 
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than the 16-17-foot basis. For a 15-foot average length the price 
was $66.36 per 1,000 feet for the following dimensions: 3, 24, and 2 by 
7 inches; 3, 23, and 2 by 6 inches; 14 by 6 inches; 3 by 54 inches; 3 by 
5 inches; 3 by 44 inches; 14 by 44 inches; 24 by 3 inches; 2 by 3 inches. 

i 14 to 15 feet is the average length, the price is $1.23 less per 1,000 
eet. 

The prices for planed lumber are based on the dimensions of rough 
stock from which the planed lumber is manufactured; for instance, 
planed lumber having an actual measurement of } by 332 inches 
would be priced as 1 by 4 inches. The fixed charges for planing 
would be added to the prices for rough stock. Before the war these 
fixed charges for planing were $1.84 to $2.46 per 1,000 feet board 
measure and during the war about $3.69 to $4.90. 

When prices are quoted, the basis is made 1 by 7 inches plain edge 
(surfaced four sides), and extra charges are made for planing to dif- 
ferent patterns. These extra charges for planing will no doubt be 
nue in the near future to correspond with revised price lists issued in 

orway. 

Planed lumber of pine or spruce (ceilings, including bundling with 
wire) was quoted as follows in the autumn of 1919, f. o. b. central 
Norrland ports, for shipment to South Africa: 64 inch, tongued and 
grooved, colonial first grade, $71.28 per 1,000 feet board measure; 

34-inch tongued, grooved, and beaded, colonial first grade, $74.96. 
Colonial third is $2.46 per 1,000 feet less than colonial first grade, 
and unsorted grade is $0.61 per 1,000 feet less than colonial first 
grade. These prices are Gated: on an average length of 15 to 16 feet. 
For an average of 16 to 17 feet, $2.46 is added to the basis and for an 
average of 14 to 15 feet, the price is $1.23 less than the basis. Five- 
inch stock is $1.23 less than 64-inch stock. 

The same prices apply to Australia and British India, but third 
grade is generally sold to Australia at $1.84 less than colonial first 
gerade. The extra charges for planing are the same as those for the 
United Kingdom, but 3-inch stock commands $1.84 per 1,000 feet 
board measure extra for South Africa. For Australia the following 
extra charges apply: 3-inch stock, $1.23 extra per 1,000 feet boar 
measure ; 23-inch stock and weatherboards, $2.46 extra; 43-inch stock, 
$3.69 extra; chamfered weatherboards, $3.07 extra. 

Following are the prices of planed lumber (tongued-and-grooved 
stock), in the autumn of 1919, f. o. b. central Norrland ports, for 
shipment to the Netherlands and Germany: 11 inches wide, $85.26 
per 1,000 feet board measure; 10 inches, $78.50; 9 inches, $74.44; 83 
inches, $71.73; 8 inches, $71.05; 7 and 64 inches, $69.02; 6 inches, 
$68.35; 54 inches, $68.01; 5 inches, $67.67; 43 inches, $66.32 ; 4 inches, 
$65.64; and 34 and 8 inches, $64.96. Extra charges are made as 
follows: #-inch stock, $0.68 extra per 1,000 feet; #-inch stock guaran- 
teed to measure 18 millimeters, $2.04 extra; 1-inch stock guaranteed 
to measure 24 millimeters, $1.35 extra; $-inch stock, $1.35 extra; 
4-inch stock, $2.70 extra. 


5 mE LEO 
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Following are the charges for resawing rough stock and for bundling 
lumber: 


For resawing: perM | For bundling: PerM 
Stock 6 inches and wider— feet. Sawn and planed lumber— feet. 
Lh Gibber ok Memes |. Ree. oh $2. 46 Withistringsaieenrs: 62 $2. 46 
DOCU oc meten soe 3. 07 Wathen ae ek 8 8. 1, 23 
SU... seme | Senate 3. 69 Staves— 
ALCUis > eames boa aes SS 4. 30 Witheprimes oo... o2 ce 4. 30 
Stock 54 inches and less— (ithswitetmss. nek 5 eee 3. 07 
GUIDE earns - 5250) = 2 ee 3. 07 
PAGE prc RR Re: 3. 60 
Se CULS RE 3.2. oes pete 4. 30 
AZ CULS sete ee bs see 4, 92 


Split wood (mill ends) is usually classified into first and second 
grades. Prices for split wood are quoted for three groups: (1) Planks 
and battens, (2) boards 6 inches and wider, and scantlings; and (8) 
narrow boards less than 6 inches wide. The difference in price be- 
tween groups is approximately $2.86 per cubic fathom (216 cubic 
feet). First grade is sold at $9.65 per cubic fathom higher than the 
second grade. The prices before the war were approximately $20 
for first grade of the first group. During 1918 and 1919 the cor- 
responding price was about $60 per cubic fathom. 

ement staves vary in price according to dimensions. The average 
price for cement staves during the period 1918 to 1919 was approxi- 
mately $40 to $45 per 1,000 feet board measure. 


PRICES IN LOWER-GULF DISTRICT. 


The following table shows the prices per 1,000 feet board measure 
of third-quality pine and unsorted-quality spruce, in some of the 
principal dimensions, for export from the lower-gulf district, from 
1889 to 1913: 


Third-quality pine. Unsorted-quality spruce. 
Years. (Ea a TSE a1 DE, LAS we i ee Se a A Te Be a 
3 by 9in. |24 by 7in.| 1 by 6in.| 1 by 4in. |3 by 9in. |2% by 7in.] 1 by 6in.| 1 by 4in. 
$20. 28 $16. 90 $15. 05 $12. 29 $16. 28 $13. 52 $13. 21 $10. 75 
18. 43 14.13 12.90 8.29 14. 75 11.97 11.36 7.68 
16.90 12.90 11.36 7.37 13. 83 11. 05 10. 44 7.68 
18. 43 13. 52 12. 29 8.60 15. 36 11.36 10. 75 8. 29 
19. 36 13. 83 12. 60 8.91 15. 67 11.97 11.36 7.68 
19.36 14. 44 12. 90 8.91 15.36 12.60 11.97 8. 29 
17.51 14. 44 12. 90 9. 82 14.75 12.90 12. 29 8.60 
18. 43 15. 36 13. 83 11.36 15. 98 13. 83 13. 52 10.75 
19. 97 16. 90 15. 67 13. 21 17. 20 15. 67 15. 36 13. 21 
20. 89 18.13 16. 90 14. 44 16. 59 15. 67 15. 05 11.67 
22. 43 18. 74 17.82 14.13 17.51 15.36 14. 75 11.36 
26. 42 19.97 19. 05 15.36 20. 58 16.90 16. 59 13.21 
27. 04 18. 74 17.51 12.60 20. 58 15. 98 15. 36 10. 75 
27.34 19. 36 17. 51 12.90 20. 89 16. 59 16. 28 11.97 
29.19 20. 28 18. 43 14. 13 19. 66 17. 51 18.13 13. 83 
25. 81 19. 36 17. 51 14. 44 18. 43 16. 28 15. 67 13. 21 
21. 81 18. 74 17. 20 14. 75 18. 74 14.13 16. 28 13. 83 
22. 74 20. 58 19. 66 17. 20 21.20 18. 74 18. 13 16. 28 
23.35 21.51 20. 58 18. 74 21.20 18. 43 18. 13 16. 59 
22. 43 19. 97 19. 05 16. 59 20. 89 16. 59 16. 90 15. 05 
24. 58 20. 58 19. 66 17. 82 22. 74 19. 05 18. 74 16. 59 
27. 34 21. 81 21.20 18. 74 23. 66 19. 66 19. 36 17. 51 
25. 81 20. 89 19. 97 18. 13 22. 74 19. 05 18. 43 16. 28 
24. 89 20. 89 20. 28 18. 13 22.12 19. 36 18. 74 16. 90 
26. 42 22. 43 21.81 19. 05 24. 58 20. 28 20. 28 18. 43 
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The following quotations per 1,000 feet board measure are repre- 
sentative of standard shipments from the lower-gulf shipping ports 
in April, 1913: 


Pine. ar Unsorted grade. 
Dimensions. First Second | Third | Fourth : 
grade. | grade. | grade. | grade. Pine. | Spruce. 
z bygllineheses css sa Shae eee ~oyuE $44. 24 $39. 33 $30. 72 $25.19 $29. 49 $28. 88 
4by 9 inches Liste fe siete ose heen one See 43.01 38. 10 28. 26 25.19 28. 26 25.81 
SOVRLL INChHes St teak ee Pee ae 44. 24 39.33 30. 72 25.19 29.49 28.88 
SDV PINCHES: Sac ven ce notice Lee Meee 41.78 36. 87 27.65 25.19 27.65 25.19 
sibyS¥inches ys Mis iys i085 Sp eee eee. SCE St oe cis Ey as ia aye seen. : Ass. ole eee 23. 66 
OL DVSINCHES Ss. aching eceon cee eee ces 31.95 27.04 23.96 22.12 23. 96 21.51 
SI DYAMNGHeSs Jarcuemieen oat eee Te 31.34 26. 42 23.35 21.51 23.35 20. 89 
a PYyjOs INCHES Sees he ee eee oe 30.72 25.81 22.12 20.28 |\ 22.12 20.58 
SIDY OINCHEOS) oceec hae eee Sees clone mete eee 30. 11 25.19 21.51 19. 66 22.12 20.58 
Sibyjos ang heste see. Sareea. eke Ee Peeler Pee cok skeen een eee ee mee 23: 35i|-eeeeeerse 
SuDy SINCHOS. Susp ste seeee 25s ae aes ei tela era | eel enone heel ee eee eee | a | 23-30) )||asee eee 
of by) A¥ inchest cfg. eb os bee E SR) ree seh ea ace Sea EL eee) || 23:50 | Peeeeen oe 
SOYA INCHES ck aera ees a0 3 cfoim erm deine ele eeat a nd eee Sel we aise etc ein, ote eee | ere 19. 66) | Saas 
ZeDYFRINTICHES S2 sete ~--Pases oot eee ee 44. 24 39. 33 30.72 25.19 29.49 28.88 
2ipy Dinchos sseese. + sea Bo eee omer: 41.78 36. 87 27.65 25.19 27.65 25.19 
DE DYeS AMUN semen. - Sacameee Samer mee eee 31.95 27.04 23.96 Doe 23.96 21.51 
2hDY: (MNGHESS-- . -. 22 SITES EE A 31.34 26.42 23.35 21.51 23.35 20. 89 
Oc DVaG MING HESS 3 oe nemer meh se eee pho “30.72 25.81 22.12 20. 28 22.12 20.58 
24 by Gimnicnes bet “Eee erence eee aan een e ee oe 30.11 25.19 22.12 20. 28 22.12 20. 58 
De DYPORINCH OS os 4 ge al eect sas Se aleed asco dae octel RAEN RE a cock eI eerie 20. 28 19.66 
QI VAONTICOCR oe ce aeetre cet oe Meer ee tne [enter iare eee | ete ee cil ectie cre meee | meron aes 20. 28 19. 66 
2p ypssin ches. 345 827 ayes ee Alas yor || BAN Skee. eerie ell 2 ee De 19.05 |..... LSet 
TN ON i ie 0) 0 Ufc) SPS SI a Pe a OER RAL S| (Pee 0 UN ee Py ee ae Pe eas ae 19.60 jee ees 
Palen ida bi havel cle! fay: Se cm eine ta SS CARR ee ae 8 & 44. 24 39.33 30. 72 25.19 29.49 28.88 
Ziby Dincheswyswi soe; keyless a ty See 41.78 36. 87 27.65 25.19 27.65 25.19 
2 DY, SUNCHES TINS Cee sag i Meee ee sane 31.95 27.04 23. 96 22.12 23. 96 21.51 
2 by inches rks s Thad egy Booey eee 31.34 26.42 23.35 21.51 23.35 20. 89 
2 by, Ginchesec toi eters soem be ges 30.11 25.19 22.12 20. 28 22.12 | 20.58 
2 by-o4-and! ounches.. 23.000 325. ess See Fda). RRA ASS aoe Meee | Beis se eee 20. 28 19. 66 
2iby 4inchests.22 2 Ake s-552 Seppe sei Mce She Seed ahs Ae = (Seu SER Alb eens 19.05 19.66 
2 DY AASIM CHESS ooo te oye faios Ertan ote eer oe ese tree ore ee | eres | eee eee cere ee 19. 66 19.04 
Boards: 
MMA CHES ae zacare SA hoe cone ASS wheel aicye eine 52. 84 47.93 31.34 25.81 31..645| Sccmeeacler 
QinChes: Jaitac sce ccccesese sence e 50.39 45.47 30. 72 25.81 31.03 25. 81 
Sancheses Peery Pee eee ce Ske 41.78 36. 87 25.81 23.34 26.11 22.12 
AIG HOS SA a aa cits hace ote ote eerie ace 39. 33 34. 41 23.96 22.12 24. 27 21.51 
Gpinchas! Potente: ergs 38 tes) 38.10 33.18 22.74 20. 89 23.04 | 20. 89. 
Ginchesha4 spas ue sce tee Se es oe 38. 10 33.18 22.74 20. 89 23.04 | 20. 89 
PR ITICNOS EES crta oR Al tale See cles tones 37.48 32.57 22.12 20. 28 22.12 | 20. 28 
DULTACI OS Asics hotter EES reps Soe SR ee 37.48 32.57 22.12 20. 28 22.12) | 20. 28 
ARINCHOS). «gia ce acse e sinceian ss «bia nenisee 35. 64 30.72 20. 89 19.05 20. 89 | 19.36 
incGheseusos ac tee oa cee bs weeee es eee 34.72 29. 80 19.97 18.13 19.97 19. 36 
Se INCHES s 5c 5 panem ccleaner ye mae eral Seles S areraes oll Cree See Ere eats el enie ies 18.74 18.74 
SMTIGHES Ea wien ae eee escalate eel ele cenit || Seems 18.74 18. 74 


For fifth-grade pine and spruce the prices received, f. 0. b., lower- 
gulf shipping ports, in April, 1913, were less than those for the un- 
sorted grade by the following amounts: Planks, $4.30 to $4.92 less; 
battens and boards, $2.46 to $3.07; and discolored lumber, $2.46 to 
$3.07. 

The table following shows the quotations in the autumn of 1919 
for rough lumber of pine and spruce, f. 0. b. lower-gulf shipping 
ports, for delivery in the United Kingdom in the spring of 1920. 
The same prices applied to France, Belgium, Spain, Portugal, and 
the Mediterranean countries. 


Planks, battens, 
and scantlings. Boards. 
Widths. Unsorted Fifth Unsorted Fifth 
and third] <3 and third 
grade. grade. grade. grade. 
Per M ft.| Per M ft.| Per M ft.| Per Mft. 
pW He (Co LAN Pa be (01 012": eae peti Weise. 5 5 SLM a, Alar he 2 ae $86. 02 $71. 28 $88. 48 $71. 28 
LOMB Oinidhea Heeb eae NEUE ee ee ot ee Ee eee 73.73 68. 82 76.19 68. 82 
SAITICHOS CA lank Se skcme. oa wi ee...) 5; RMS een ers 71. 28 66. 98 72.51 66.98 
Sinches set ee Oe RR | Se ee See re 70. 66 66. 98 71.89 66.98 
TST Oa GUESS Fee a oe REY = ak ee nore a eee 68. 82 65.13 70.05 65.13 
G@Tnches: Belek ke 2 EES Ot Rs Ee ee. Co 67. 59 63. 90 68. 82 63.90 
band Ginchess hi he eh tse eae ees oe BAe APO, A i 66. 36 62. 67 67.59 62. 67 
AMT CH OS Se cjeie ea Siac are ores ie ee exe nie ain't SLRS ea ae Cees Secs 66. 36 62. 67 66. 36 61.45 
MANCNOS cee soc oe een hes pase eee see oS ae ORE ee eee 66. 36 62. 67 65.75 60. 83 


SEAM BinOhes «ccs. dees. bach Maken «anon tenet eee 66.36 | 62.67 | 63.29 78. 35 
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The relative prices of other grades and dimensions than those 
given in the table were as follows: For ? inch and 3 inch by 6 inches 
and wider, unsorted grade, $1.23 per 1,000 feet higher than boards, 
unsorted grade; for first-grade alates and battens, $9.83 higher 
than for third grade; for first-grade boards, $12.29 higher than for 
third grade; for second-grade planks and battens, $4.91 higher than 
for third grade; for second-grade boards, $7.37 higher than for third 
grade; for fourth-grade 12 and 11 inch planks, $4.91 lower than for 
third grade; for fourth-grade 12 and 11 inch boards, $8.60 lower 
than for third grade; for fourth-grade 10 and 9 inch planks, $2.46 
lower than for third grade; for 10 and 9 inch boards, $4.91 lower 
than for third grade; and for all other dimensions, $1.84 lower than 
for third grade. 

The following table shows quotations in the summer of 1919 on 
different dimensions and grades of rough lumber of pine and spruce, 
f. o. b. lower-gulf ports, for shipment to Denmark: 


- Thirdand A 
5 First Second Fourth Fifth 
Widths. grade. grade. kG grade. grade. 


Per Mft.| Per Mft.| Per Mft.| Per Mft.| Per Mft. 
AD iniGhes: fh .. fa- Fa eee ee oe Boe SE $105.08 | $100.16 $90. 33 $86. 61 $66. 98 
HIRT eae ee ae coe? ee a he es 100. 16 95. 24 85.4 66.98 
LWAA RGSS BRR DHE BO Le Oe ee) ne eee ee 95. 24 90.33 80. 49 76.81 65.75 
Grncheseees 23. meee ee See et a Ser ee eet 85.41 80.49 73.12 70.66 65.75 
EGGS 3a aad 2k Sa Se ee ee ey ee . 04 73.12 65.75 63 62.06 
UT CHES ec Pe ee os. a iw .g EASE MES ALL od 76.19 71.28 63.90 62.06 60. 22 
Getic GHnGHESMrne: o> sees oot. Sa Wee ON ee eS 75. 58 70. 66 63.29 61.45 59.60 
CET nS Ee: oR Se ae Se eee ee ea 74.96 70.05 62.67 60. 83 58.99 
Pre ECS 2 Ae ky oe eee ee Se yee Oe ee 74.35 69. 43 62.06 60. 22 58.37 
PIC HO Seep te ee. = eee Vat ae A en Gree ale 68. 20 83 58.99 92 
PMH OS ecole me des See eee Lace dulce tee See ee Eo 71.89 66. 98 59.60 57.76 54 
pati sTIGHOS. 2522-0. ck ak cleeers. Sov areh £3... 70.66 65.75 58.37 56. 53 53.46 


For planed lumber the following additional charges were made: 
Tongued, grooved, and beaded stock (t. g. b.), 14 and 1 inch thick, 
$3.69 for planing charges added to price of rough stock; for t. g. b. 
stock, three-fourths and five-eighths inch thick, $4.30 planing 
charges added to price of rough stock. 

The following table shows the prices per 1,000 feet nominal measure 
of planed lumber (pine or spruce, surfaced on four sides), in the 
autumn of 1919, f. o. b. lower-gulf port, for shipment to the United 
Kingdom. These prices also apply to France, Belgium, Spain, 
Portugal, and the Mediterranean countries. 


e Unsorted enita eet 

‘ irst an | ir our 
Widths. grade. second | grade. grade. 

grade 

i ETC DIES Se eee ee As See Sen OO Ree Late! tank BND NS CES $92.17 $87.25 $83. 52 $79.88 
PPUGHORS ty, 22). uewee. Waele obey 2 rae ba ho fogs see 79.8 74.9 71 67.59 
PES HUG RAR GNOS 2 ce eee ete emis seat pal ht, ge eS 68. 82 65.13 62.67 60.22 
6inches.. ee oat See aL ae Re ee dae ek es ALLS 68. 20 64. 52 62.06 59.60 
TEL PURI OS, Se el, se! CREE 0 Sa ee 67.59 63.90 61.45 58. 99 


pang pamiction: #1159. 5 SPR eT bog ek edt) ET eae | 66.98 63.29 60. 83 58.37 


The following extra charges are made per 1,000 board feet nomi- 
nal measure: For tongued and grooved (t. g.), tongued, grooved, and 
beaded (t. g. b.), tongued, grooved, and oad (t5,:2).-¥e)>, and 
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rebated and V-jointed (r. v.) stock, $0.61; t. g. b., t. g. v., andr. v., 
two sides, $1.23; three-fourths-inch stock, $0.61; five-eighths-inch 
stock, $1.23; one-half-inch stock, $2.46; and weatherboards, $2.46. 


PRICES IN LOCAL MARKETS. 


The local markets in Sweden are supplied chiefly by a number of 
small interior mills; the export mills do not generally engage in this 
business. Occasionally, however, the export mills may dispose of 
part of their cull stock in the local markets. Sweden consumes most 
of the cull lumber locally, while the better grades of construction 
lumber are exported to foreign countries. 

The prices in the local market in Sweden for cull stock are usually 
higher than the prices for unsorted construction lumber abroad, 
because the domestic markets consume relatively small quantities, 
while the export lumber trade is carried on in cargo lots. 

The usual dimensions required in the local markets in Sweden are 
as follows, for both pine and spruce: 3 by 9, 8, 7, and 6 inches; 24 
by 9 and 7 inches; 2 by 9, 8, 7, 6, and 5 inches; 1 and 14 by 9, 8, 
7, 64, 6, 54, 5, 44, and 4 inches; ? by 7, 64, 6, 54, 5, 44, and 4 inches. 
A limited quantity of one-half inch boards is in demand. In 
planed lumber the sizes required are 3, 1, and 14 inches by 7, 63, 6, 
54, 5, 44, and 4 inches. 

During the winter of 1919 the following prices were quoted in 
Stockholm, the largest local market in Sweden: 


Per M feet. Per M feet. 
DRO MUELGHLOS! 20) pie >, ai Veen =e $66..64.:) TA by 6% inches... 2-2/2 22oeee $58. 31 
Sims neies: ec es. 8 Be Nae, 2 aie Gl. '64) |) 1. by Ginches! )) 92 Sap) os Seer 58. 31 
Stover dlehes 242s .n3p Ch sa 504s by-osdmehes! << 4s--- eae 55. 81 
adil Wiel oir ae) 1s = Ae dee nea a ear eae Te 58.631. 14 AD yRONMe Mess. 5 2.58 eee 5d. 81 
2S yp oancheg 222 ee ss abi: kee 66):64,,)) TA by 44 inches. 22 55. 81 
2A bye! Aches ..ssse9 26! te lye aed: 59. 14; 1l4iby 4 inchesi« igds;! bi ge deee 5d. 81 
Digi tine nied 7s ory Rays Sa elo 66::64 | 1 by 9 inches... 3 2 4s ee 69. 14 
Delby OS UNCMeds: sore osc: o6 oie Se Gl. 64 | by 8 inches)... 63. 31 
Dy, aya len ens Ao Ne ee eh a A §9).14 | bys 7anchiess iy 32h a’. ee 61. 64 
Dbye@inches.ek 2... Te §8, 31) 1-by. 64. inches...) 1210). 90am 59. 14 
Duby SA eMes Nah OIE see ee at 55. 8)),)\ by 54 inches. 3-.+. ¢.. ah 56. 64 
A thy i9 Imebaess: es ake 66:64) | 1 by Sanches. 4.5.5. o: sees 56. 64 
1d oye INCHES cost a5- GF ete Y 61.64") 1 by 44 inches. 2-- J. 9s. eee 55. 81 
PRMD ye Aeneas .e2 es AL ae Oo. 14) by 4 inches 22...) See 55. 81 


Three-quarter inch stock is $1.08 higher than 7-inch boards and 
one-half inch stock is $2.25 higher than 7-inch boards. 

The foregoing prices refer to gang-sawn lumber. If the lumber is 
sawn on circular saws, the prices are $1.08 less per 1,000 feet. The 
prices for pine and spruce are now the same. Previous to the war 
spruce was sold at approximately $2.25 less than pine. The planing 
charges are based on $6.66 per 1,000 feet board measure for 1-inch 
boards. For 3-inch boards the charge is $7.83 and for 4-inch boards 
$10. The average length of rough stock, planks, and battens is 
about 14 feet and of rough and planed boards 13 feet. The prices 
refer to a grade corresponding to fourth grade for export, but also 
containing a certain percentage of fifth-grade stock. Fifth-grade 
stock containing a small percentage of sixth grade is sold at $2.25 
discount. Cull stock, sixth grade and poorer, is sold at about $50 
per 1,000 feet for all sizes. These prices represent an advance of 
approximately 100 per cent over the prices ruling before the war. 
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Considerable quantities of torrac pine are used in the construction 
of houses in Sweden. 


PRICE-CONVERSION TABLE. 


Price quotations are so often given in pounds sterling per standard 
that the following conversion table from pounds per standard to 
United States currency per 1,000 feet board measure will be found 
convenient: 


TABLE TO CONVERT PouNDs STERLING PER PETROGRAD STANDARD, SAWN AND 
PLANED LuMBER, TO DoLtiaRs PER M FEET BoarpD MEASURE (1 PETROGRAD 
STANDARD=1,980 Boarp Fret; £1=$4.8665). 


U.S. | U.S. U.S. U.S. U.S. 
Sterling. cur- || Sterling. cur- Sterling. cur- Sterling. cur- Sterling cur- 
rency. | rency. rency. | rency. rency. 
| | | 
ees. d Dollars. £ s. d.| Dollars. £ s. d.| Dollars.|| £ 8s. d.\ Dollars.|| £ s. d.| Dellars. 
5 0 0} 12.2891 11 0 O| 27.0361 17 O O| 41.7830 |} 23 0 O| 56.5300 || 29 0 O| 71.2770 
5 2 6] 12.5962 11 2 6 | 27.3432 17 2 6 | 42.0901 |} 23 2 6) 56.8371 || 29 2 6 | 71.5841 
5, «5. 0-7} 12.9037 11 5 O | 27.6507 17 5 O| 42.3976 23 5 O| 57.1446 || 29 5 0} 71.8916 
5 7 6 | 13.2108 11 7 6 27.9578 17 _7.6,| 42.7047 || 23.7. 6 | 57.4517 || 29 7 6 | 72.1987 
5 10 0 | 13.5178 1110 0 | 28.2648 17 10 0 | 43.0117 |} 23 10 0] 57.7581 || 29 10 0 | 72.5057 
512 6] 13.8254 1112 6 | 28.5724 |} 1712 6 | 43.3193. 23 12 6 | 58.0663 || 2912 6 | 72.8133 
515 0 | 14.1325 1115 0! 28.8795 1715 0 | 43.6264 || 23 15 0 | 58.3734 || 2915 0 | 73.1204 
517 6] 14.4396 1117 6 | 29.1866 1717 6 | 43.9335 23 17 6 | 58.6805 || 2917 6 | 73.4275 
6 0 0 | 14.7469 12 0 0} 29.4939 18 0 0 | 44.2409 24 0 0O| 58.9878 || 30 0 0} 73.7348 
| 6 2 6| 15.0540 12 2 6] 29.8010 |} 18 2 6 | 44.5480 24 2 61 59 2949 || 30 2 6] 74.0419 
| 6 5 0O| 15.3615 12 5 0} 30.108 || 18 5 0 | 44.8555 24 5 0 | 59.0024 || 30 5 0} 74.3494 
6 7 6 | 15.6686 12 7 6) 30.4156 i8 7 6] 45.1626 24 7 6 | 59.9095 || 30 7 61] 74.6565 
| 610 0 | 15.9756 1210 0 | 30.7226 18 10 0 | 45.4696 2410 O| 60.2165 || 30 10 O | 74.9635 
| 612 6 | 16.2832 1212 6] 31.0302 |} 1812 6 | 45.7772 2412 6 | 60.5241 || 3012 6] 75.2711 
| 615 O | 16.5903 12-15" 0) 31.337. 18 15 0 | 46.0843 2415 0 | 60.8312 || 3015 0 | 75.5782 
| 617 6 | 16.8974 1217 6 | 31.6444 i817 6 | 46.3914 2417 6] 61.1383 || 3017 6 | 75.8853 
7 0 0 | 17.2048 13 0 O | 31.9517 19 O O | 46.6987 25 0 O| 61.4457 || 31 0 O | 76.1926 
} 7 2 6] 17.5119 || 13 2 6} 32.2588 19 2 6 | 47.0058 25 2 6] 61.7528 || 31 2 6 | 76.4997 
| @ 5 0 |,17.8194 || 13 5 0 | 32.5663 19 5 0 | 47.3133 25 5 0O| 62.0603 || 31 5 0 | 76.8072 
ete 7) °6 (18.4265 13 7 6 | 32.8734 19 7 6 | 47.6204 25 7 6 | 62.3674 || 31 7 6] 77.1143 
| 710 0} 18.4335 13 10 0 | 33.1804 || 1910 0 | 47.9274 25.10 O | 62.6744 || 3110 0} 77.4213 | 
| 712 6| 18.7411 13 12 6 | 33.4880 || 19 12 6 | 48.2350 25 12 6 | 62.9820 || 31 12 6 | 77.7289 
| 715 0O| 19.0482 13 15 0 | 33.7951 19 15 0} 48.5421 25 15 0 | 63.2891 || 3115 0 | 78.0360 
717 6 | 19.3553 || 13 17 6 | 34.1022 || 1917 6 | 48.8492 25.17 6 | 63.5962 || 3117 6 | 78.3431 
|; 8 O 0} 19.6626 14 0 0} 34.4096 ||} 20 0 O | 49.1565 26 0 0 | 63.9035 || 32 0 O | 78.6505 
8 2 6| 19.9697 || 14 2 6 | 34.7167 20 2 61] 49.4636 26 2 6]! 64.2106 || 32 2 6 | 78.9576 
8 5 O| 20.2772 || 14 5 O| 35.0242 || 20 5 OJ] 49.7711 26 5 0} 64.5181 |] 32 5 0} 79.2651 
8 7 6} 20.5843 14 7 6 35.3313 20 7 6 | 50.0782 26 7 6 | 64.8252 || 32 7 6] 79.5722 
810 0} 20.8913 |} 1410 0 |. 35.6383 20 10 O |} 50.3852 26 10 O | 65.1322 || 3210 0 | 79.8792 
812 6] 21.1989 || 1412 6] 35.9459 || 2012 6] 50.6928 26 12 6 | 65.4398 || 32 12 6 80.1868 
815 0} 21.5060.) 1415 0 | 36.2530 || 2015 0 | 50.9999 2615 0 | 65.7469 || 3215 0 | 80.4939 
817 6 | 21.8131 1417 6 | 36.5601 20 17 6 | 51.3070 2617 6 | 66.0540 || 32 17 6 | 80.8010 
9 0 O} 22.1204 15 0 0! 36.8674 21 0 O! 51.6143 27 0 0! 66.3613 || 33 0 0! 81.1083 
9 2 6 | 22.4275 15 2 6) 37.1745 21 2 6) 51.9214 27 2 6/| 66.6684 || 33 2 61} 81.4154 
9 5 0 | 22.7350 15 5 0 | 37.4820 21 5 0 | 52.2289 27 5 O| 66.9759 |} 33 5 0] 81.7229 
9 7 6} 23.0421 15 7 6 | 37.7891 21 7 €)| 52.5360 || 27 6 | 67.2830 || 33 7 6 | 82.0300 
910 O | 23.3491 15 10 0 | 38.0961 2110 O | 52.8430 27 10 O | 67.5900 |} 33 10 0 | 82.3370 
912 6 | 23.6567 15 12 6 | 38.4037 |} 2112 6] 53.1506 27 12 6 | 67.8976 || 33 12 6 | 82.6446 
915 O | 23.9638 | 1515 O |} 38.7108 2115 O | 53.4577 27 15 O | 68.2047 || 33 15 0 | 82.9517 
917 6 | 24.2709 || 1517 6 | 39.0179 2117 6] 53.7648 2717 6 | 68.5118 || 33 17 6 | 83.2588 
10 0 O | 24.5782 16 0 0 | 89.3252 22 0 0 | 54.0722 28 0 O | 68.8191 || 34 0 O | 83.5661 
10 2 6] 24.8853 16 2 6 | 39.6323 22 2 61] 54.3793 28 2 6 | 69.1262 || 34 2 6] 83.8732 
10 5 0 | 25.1928 16 5 © | 39.9398 22 5 0 | 54.6868 28 5 0 | 69.4337 || 34 5 0} 84.1807 
10 7 6 | 25.4999 16 7 6 | 40.2469 22 7 61 54.9939 28 7 6] 69.7408 || 34 7 6] 84.4878 
10 10 0 | 25.8069 16 10 0 | 40.5539 22 10 0 | 55.3009 28 10 0 | 70.0478 || 34 10 0 | 84.7948 
10.12 6 | 26.1145 16 12 6} 40.8615 || 2212 6 | 55.6085 2812 6 | 70.3554 || 34 12 6 | 85.1024 
1015 0 | 26.4216 1615 Oj 41.1686 |} 2215 0O | 55.9156 28 15 0 | 70.6625 || 34 15 0 | 85.4095 
10 17. 6 | 26.7287 || 1617 6 | 41.4757 2217 6 | 56.2227 28 17 6 | 70.9696 || 34.17 6 | 85.7166 
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COMPARISON OF SWEDISH AND AMERICAN SOFTWOOD LUMBER. 


It is difficult to find any wood in the United States comparable 
with Swedish pine and spruce. Up to the present time Swedish 
lumber has faced competition only with Douglas fir and southern 
yellow pine, which are different in many respects from the Swedish 
species. 
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The American exporter has the great advantage of being able to 
supply lumber having special qualities; for instance, rot-resisting, 
fire-resisting, and especially strong construction material, pattern 
wood, cabinet woods, etc. But he has not yet availed himsolet of this 
aa en by advocating his products for special purposes. 

he principal advantageous features of Douglas fir and southern 
yellow pine are the wide stock and long lengths that can be supplied. 
From the Swedish export statistics it may be seen that the output 
for export of lumber 84 inches and wider is only about 20 per cent 
and that such stock is sold at a very heavy increase above the nar- 
rower sizes. Swedish stock can not generally be supplied with any 
large quantities of lumber 20 feet and more in length, and any order 
calling for specified lengths commands extra charges. 5; 

However, extra long and extra wide lumber is sometimes ordered 
only to be resawn. In South American countries, for example, long 
timber is frequently cut into several shorter lengths. But it is possi- 
ble to educate the market to order what it actually needs. 

A Spanish house, closely cooperating with the Sereda exporters 
in extending the interest in Swedish ae. states in its Spanish 
price lists that ‘‘as long lengths of Swedish lumber are higher priced, 
customers are requested not to specify longer lengths than are 
necessary.’’ 

Formerly South Africa took only planks which were resawn in 
that country. But the Swedish exporters extended their market 
materially by making importers understand that they could supply 
narrow sizes at reduced prices. 

The Swedish lumber has the advantage of being cut to a smaller 
standard of measurement than the American lumber. Swedish lum- 
ber is trimmed on odd and even feet and the boards are cut on the 
one-half inch in width and on the one-quarter or even on the one- 
eighth inch in thickness. Practically any size of stock can be pro- 
duced, but if odd dimensions are ordered an additional charge is made. 


MANUFACTURE. 


Accuracy of manufacture is the principal advantage of Swedish 
lumber. It is always true to size—neither more nor less than the 
specifications. Trade Commissioner Simmons’s investigation in 
South America illustrates the difference between Southern yellow 
pine and Swedish pine in this respect. (See fig. 70.) 


QUALITY. 


The small percentage of clears and upper grades is the most serious 
handicap for Swedish lumber, and here American lumber has a 
creat advantage. Otherwise Swedish stock is sound construction 
[umber ; there are no large loose knots except in cull grades. There 
is a large number of knots, but they are firmly incased and solid. 
Swedish lumber is very serviceable for general-utility igen It 
is of medium weight, has considerable breaking strength, and is 
medium hard, easily worked, and fairly rot-resistant (pine). 

Of special stock, such as rift grain, heart wood, etc., the yield is 
So Zeal as to be practically negligible. 
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FIG. NO=TlYRE ©F OCEAN-GOING VESSEL USED! BY INTERIOR MIELS. 


FIG. 111—LUMBER PAID FOR BUT LEFT BY IMPORTER BECAUSE OF LACK OF 
SHIPPING FACILITIES. EXPORTERS CAREFULLY STORED THIS PARCEL 
WITHOUT ADDITIONAL CHARGE. 
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GRADING. 


There are no absolutely uniform grading rules in Sweden, but there 
is no greater variation between shipments of the same grade from any 
two standard export mills in Sweden than is admitted by the Ameri- 
can grading rules of lumber for export. The United States has to 
offset the theoretical advantage of uniform grading rules by the fact 
that (1) they are said by some to be too elastic and (2) some shippers 
do not maintain the grades. In Sweden the grades are not uniform 
for all mills, but the grades for each mill are uniform from year to 

ear. 
: The excellent marketing methods, the branding of every piece of 
lumber, planed and rough, for export, adequate steamship connec- 
tions with the principal markets, arbitration service abroad, and 
other factors have built up the export trade in Swedish lumber, in 
spite of its inferiority in both quality and size as compared with the 
principal American softwoods exported. 


2092°—21——_17 


FUTURE OF SWEDISH FORESTS, LUMBER INDUSTRY, AND 
LUMBER EXPORT TRADE. 


The future supply of wood for the Swedish lumber and pulp indus- 
tries seems to be amply safeguarded by the new forest laws and the 
thorough understanding on the part of the larger forest owners in 
regard to the conservation and judicious management of their hold- 
ings. Recently the smaller holders also have taken a keen interest 
in the better management of their forests, mainly on account of the 
high value of forest products, and they have been greatly assisted 
by the work of the forest commissions in the different parts of the 
country. The draining of swamps and planting of cut-over areas are 
progressing very rapidly and no doubt will be one of the main features 
of the Swedish forest policy in the following decades. 

The aim of the Swedish forest owners will be to decrease the age of 
maturity for cutting. When the results of the new forest laws, re- 
forestation, and draining activities are realized, it is expected that the 
stands of the Swedish forests will be materially increased. One may 
therefore look forward to a higher yield of the Swedish forests in the 
future than they are giving at present. The cutting out of large 
areas of forests is out of the question because the forests are so im- 
portant an asset that public attention is constantly focused on them. 

The lumber and the pulp industry must always be among the lead- 
ing industries in Sweden. Which of the two will be the more im- 
portant is difficult to say, as the development depends largely upon the 
relative demand for lumber and pulp products in the world’s markets. 
The tendency has been toward a further development of the pulp in- 
dustry, while it seems that the lumber industry has already reached 
its climax. In this connection, it must be noted that the majority 
of the pulp mills in Sweden are owned and controlled, wholly or in 

art, by the lumber mills, and that these concerns can easily change 
fect one industry to the other when conditions warrant. 

It is not expected that any large number of new mills will be con- 
structed in southern Sweden or in southern or central Norrland. In 
northerr Norrland, on the other hand, there are still vast areas of 
forests that have not been exploited to any great extent up to the 
present time. As these regions are principally pine forests, and as 
pine is not used for pulp to any great extent, it is evident that these 
regions will be exploited mainly by the lumber mills. The Govern- 
ment has the largest holdings of timber in this part of the country, and 
it depends a great deal upon the action taken by the State whether 
new mills will be constructed in the near future. 

It has been difficult at times, in other parts of Sweden, for a number 
of the mills to obtain the necessary raw material at a reasonable cost, 
and their capacity is in excess of their average annual output during 
the last few years. It would not be necessary, therefore, to construct 
new mills in the rest of Sweden in order to increase production. 

While there always will be a market for Swedish rough lumber, the 
prospects of the Swedish planing mills and box factories are rather 
uncertain. The capacity of these mills has been increased largely 
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during the war to satisfy the abnormal demand for war material. As 
several countries will probably protect their native planing-mill 
industries by imposing a duty on imported planed stock, a large in- 
crease in the output of the Swedish planing mills and box factories 
is not to be expected in the near future. 

The question of manufacturing wooden articles that before the war 
were made from Swedish lumber in Germany and other countries has 
been given serious consideration in Sweden, and many of the Swedish 
planing mills and box factories will probabx engage in such activities 
if the market for planing-mill products should be curtailed to any 
great extent. 

The per capita consumption of wood in Sweden is very large, par- 
ticularly in the rural districts, where large quantities of wood are 
wasted annually for purposes which cheaper substitutes would serve 
just as well. If the present high prices of wood and wood products 
should be maintained they will ou tless lead to a decreased domestic 
consumption of wood, as the lumber and pulp manufacturers would 
take energetic steps to obtain increased quantities of raw material. 

The development of waterpower in Sweden will also have an im- 
portant effect upon the consumption of wood in that country. 

The markets for Swedish lumber are well established and unless 
the exports of lumber from Russia should increase materially over the 
pre-war figure, the Swedish lumber exporters will probably be able 
to hold their present markets. It is not believed that any country 
other than Russia would be able seriously to curtail the markets for 
Swedish lumber. 

For the next five or ten years, therefore, one may count on annual 
lumber exports from Sweden of 1,800,000,000 to 2,000,000,000 feet, 
board measure, provided that the foreign markets can consume these 
quantities. 

Many steamship lines have been established in the last few years, 
and as the Swedish merchant marine is now being developed to a large 
extent and new steamship lines will be established in the future, the 
Swedish lumber exporters will have better opportunities than before 
to pace their lumber in new markets, particularly in countries outside 
of Europe. 

For several years before the war the tendency was to spread over a 
larger field. Sera of the far-away markets jets been able to pay 
higher prices for Swedish lumber than the European markets. Ihe 
lumber-export trade is based on an adequate supply of raw material, 
careful manufacturing and seasoning, and an intelligent system of 
exporting, which, in connection with adequate transportation facili- 
ties, will always maintain Sweden in its position among the leading 
lumber-exporting countries in the world. 


APPENDIXES. 
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Appendix A.—SWEDISH IMPORTS OF WOODS. 


None of the three north European countries, Sweden, Norway, and Finland, has 
an adequate supply of hardwoods. Sweden is probably in a better position in this 
respect than the other two countries, but the supply of hardwoods in Sweden is not 
sufficient to cover the domestic demand. 

The hardwoods found in Sweden are birch, oak, alder, aspen, beech, ash, and a 
few species of minor importance. Birch is the most important. of these species and 
the one of which there is the largest supply. Birch is used as a general-utility wood, 
but it is difficult to obtain clear birch logs and logs of large dimensions and as the 
same conditions apply to the other species mentioned, it is evident that Sweden 
must be dependent on other countries for its supply of the upper grades of hardwoods. 
This is true also of the upper grades of softwoods. The spruce and pine in Sweden 
must be termed common construction lumber not suitable for the highest grade 
joinery and finish. The imports of softwoods are small, however; hardwoods constitute 
the bulk of the Swedish imports of wood. 

The accompanying table shows the imports of foreign logs, hewn timber, and lumber 
into Sweden from 1911 to 1916, by principal countries of origin. (The importation of 
Finnish and Norwegian logs has been discussed in previous chapters. ) 


Imports INTO SWEDEN oF Locs, HEWN TIMBER, AND LUMBER, BY COUNTRIES OF 
ORIGIN, FRoM 1911 To 1916. 


Countries of origin. 1911 1912 1913 1914 1915 1916 


M feet. M feet. M feet. M feet. M hacen 
2 


Garey! athe, Mek ehoe pas es Hes 454 1,349 715 57 196 
Whited! Kanedom 0) Le LIU MEL awe) LEE” 321 259 263 SAME eS 
Dinited) States.) ) vat See eee ee 435 63 152 82 105 121 
AIVOLHGr COUMDMOS fe cs eceln tap eee eens 535 62 55 51 169 589 
Totalis ecb as seedless ce 116, 868 112,555 | 125,472 | 120,034 82, 045 ‘ 126, 201 
Hoyntimiber But fe Wee Loaded set Se eas (¢) 185 755 336 371 52 
STAVES, BOARDS, PLANKS, BATTENS, AND 
SCANTLINGS.@ 4 
Tk eR IC em lt Up cS rel 2,997 1, 643 1,981 1,313 1,119 1,312 
Vi bet tsar to be Meee eee Bee ao Saar bie eis wee 2, 252 2,622 5, 822 7, 896 5, 389 7, 047 
TRITSSISU: stars s Us Winjelamiote canis eh ern ina cla te cet ate Ae Rel 264 440 GOO Medes ss -10 648 
Denmark fol ere ON ET Co 997 1,255 1,658 1,244 1,698 1,109 
Germany (including Luxemburg)..-.....--. 1, 219 2,042 2,157 1,612 667 4, 206 
af) A BUN sh 0 £0 Lp SH gal es a I el re We ice Bemmnt oc s2)\ 0 age 80 
Belen cece oa aces ae eee emesis tlie = 113 299 456 aaklss os os =. | eee ee he 
United! Kingdomis). Seoc eee aeteete see 62 27 127 112 28 eek ercse 
eT ee eee eee es SRSA ESSE Sos = a\| a mic serteeetn [ere stesciererste| Wathetateteereiaks [9 SSOP |< eee 
United States 15sec: sesh! eee 970 2,036 1, 255 1, 164 1, 343 759 
AdVionher COUnUnles So: an tea sees ete emis oe 253 1, 751 240 331 105 23 
BT HTS APU Sa aL estes ae 8,863 | 11,939} 14,136] 14,712] 10,349 15, 184 


a Yacluding a small quantity of hewn timber. Figures for 1911 do not show logs and hewn timber 
separately. Since most of the timber imported was logs, the conversion factor used was 283 board feet 
to the cubic meter. 

b Conversion factor, 353 board feet to the cubic meter. 

¢ Not stated separately in 1911. 

d Conversion factor, 424 board feet to the cubic meter. 
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The Swedish statistics consider the country of origin as the last country from which 
the lumber was shipped before it reached Sweden. Therefore such countries as 
Germany and Denmark, together with Belgium, Norway, and the United Kingdom, 
figure prominently as exporters of lumber to Sweden. It is certain that only small 
quantities of native species (with the exception of German oak from Germany) were 
exported to Sweden from these countries and that the lumber and logs credited these 
countries in the statistics must have originated elsewhere and been reexported or 
transshipped to the Swedish markets. 

Basing a study of the importation of foreign woods on the last normal year before 
the war, 1913, it is seen that Japan exported the largest quantity of hewn timber, 
which represented Japanese oak. 

The imported aspen logs came from Russia and were used almost exclusively by 
the match factories in Sweden. Oak logs also were imported from Russia and Ger- 
many. Mahogany was chiefly reexported from Germany, Denmark, and the United 
Kingdom; only a small portion came from the United States. 

Finland exported considerable quantities of staves to Sweden. No species are 
given for these staves in the Swedish statistics, but it appears from the Finnish export 
statistics that they represented pine and spruce stock. 

Of sawn lumber of other species considerable quantities were exported from the 
United States to Sweden, but the bulk of the lumber was imported from Germany. 

As it appears from these statistics, the United States ity a comparatively insig- 
nificant part as a supplier of logs and lumber to Sweden, but large quantities of Ameri- 
can lumber were undoubtedly included in the exports of lumber to Sweden from 
Germany, England, Denmark, Belgium, and other countries. 


SPECIES OF LUMBER IMPORTED. 


Oak has been and always will be the principal foreign species imported into Sweden. 
American white oak is unquestionably the most popular foreign wood in Sweden. 
It is claimed by the importers that this oak is more uniform in color and better man- 
ufactured than the oak imported from other countries. Furthermore, each piece of 
American oak lumber is graded and edged, although complaints were heard that the 
American grading rules change almost yearly. 

German oak planks and boards are imported in large quantities into Sweden. The 
German oak lumber is not edged, but is shipped and sold in the form of the logs from 
which it is sawn (see fig. 114). While each piece of American oak is graded and 
edged, the German mills base the grading on the log. The German system of selling 
the entire log has the advantage that the carpenters are better enabled to match the 
different boards and planks for cabinetmaking, so as to obtain the same figuring of 
wood in panels and other matched stock. 

Japanese oak was imported in small quantities immediately before the war and 
seemed to give satisfaction, mainly on account of its cheapness. The same criticisms 
have been offered in Sweden as have been usually heard in the United States in 
regard to the texture and other properties of Japanese oak. Part of this oak was 
imported direct from Japan on the regular liners between that country and Sweden, 
but some quantities were also reexported to Sweden from Germany. 

Swedish oak does not compare with German and American oak, being generally 
considerably coarser and of uneven color. While the German and American oak are 
used for the better class of furniture and finish, Swedish oak is used for rough work 
and for the cheaper class of furniture. German and American oak are used for floors, 
furniture, and a multitude of purposes for which these woods are especially adapted. 

Mahogany is used principally for furniture, finish, and similar purposes and also to 
some extent in ship construction. 

Southern yellow pine and Douglas fir have been used to some extent in shipbuild- 
ing, dock construction, piling, etc., but native pine and spruce are used whenever 
possible, and the cheapness of the native species makes competition very keen for 
the two American woods. Southern yellow pine and Douglas fir have been imported, 
therefore, only in long and wide stock and in the upper grades, because such stock 
either can not be obtained in Sweden or can be had only at much higher prices. 

Of other foreign species imported in limited quantities may be mentioned hickory 
for ski stock and Hungarian ash for finish. Red gum has been imported in logs and 
manufactured in Sweden into veneers. Yellow poplar is used for making of veneer 
pattern wood, etc., and was formerly very popular, but during recent years the prices 
have been too high for the Swedish market to use this wood for many purposes. 
Siamese teak is used in shipbuilding and car construction, but this wood also has 
increased materially in price and cheaper woods are used whenever possible. No 
suitable substitute for this wood has been found for ship decking, etc. Austrian 
spruce is used for musical instruments (sounding boards, piano keys, etc.). There 
are a few other species of foreign woods of minor importance. 
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WOOD-USING INDUSTRIES. 


Although Sweden can not be said to be among the most important markets for Amer- 
can lumber, the country has many growing industries which use more or less foreign 
wood as raw material. 

Sweden is a large producer of agricultural machinery and considerable foreign wood 
is consumed in its manufacture. The shipyards and boat-building plants consume 
important quantities of foreign soft and hard woods, especially for decking, as Swedish 
pine is not suitable for this purpose for the better class of ships. 

The sash and door factories do not use foreign lumber to any great extent because 
the main production in Sweden is based on native lumber as raw material. How- 
ever, for the better grades of sashes and doors some foreign oak, mahogany, etc., are 
used. The furniture factories, on the other hand, probably consume the largest 
quantities of foreign lumber in Sweden. This industry has been growing rapidly 
and is not only supplying the Swedish market but producing considerable furniture 
for exportation to near-by countries. Before the war foreign lumber was used exten- 
sively for furniture, but the difficulty of obtaining suitable stock from foreign coun- 
tries during the war forced the furniture factories to use native hardwoods. These, 
however, are not deniers 

The railway-car shops also consume considerable foreign wood. For car siding 
Siamese teak has been used extensively for some years, but this material is now 
very expensive and the Swedish car shops are in the market for a less expensive wood. 

Before the war the plants manufacturing telephone and telegraph apparatus used 
considerable quantities of walnut and oak. The factories for musical instruments, 
firearms, airplanes, automobiles, and carriages all use foreign lumber. The veneer 
factories use both native and foreign logs. This industry is growing materially, being 
protected by a high tariff. ; 

The Swedish Government usually obtains its requirements from the Swedish 
importers. 

Foreign lumber is not used to any great extent in the ordinary construction of 
houses in Sweden. ‘Interior finish, sashes, doors, and floors are made of Swedish 
pine or spruce, which are painted. In the better class of houses in the Swedish 
cities the doors and floors, besides interior finish and trim, are often made of Swedish 
or foreign oak. In the larger cities the houses are very solidly constructed. Par- 
ticularly the Swedish offices are elaborately equipped; oak and other high-grade 
lumber is extensively used. 


- METHODS OF IMPORTATION. 


There are no resident agents in Sweden handling foreign lumber. The importers 
in Sweden have obtained their supplies of wood to some extent direct from the export- 
ing countries, but they have purchased chiefly through foreign agents and importers, 
mainly Danish and German. At times these merchants split up cargoes among many 
smaller importers in Sweden and in the neighboring countries. 

Before the war American lumber was either shipped in parcel lots to Sweden direct 
from the exporters in the United States without the use of middlemen or transshipped 
from Copenhagen, Hamburg, London, Liverpool, and other lumber centers in Europe. 

German lumber was generally sold by agents through personal soliciting in Swe- 
den, but it was often claimed that these German agents caused considerable dissat- 
isfaction because they sold to importers, contractors, wholesalers, and consumers 
alike, without paying any attention to the handling of the lumber through the regular 
channels. During the latter part of the war Germany was practically the only source 
of supply for certain species of lumber, such asoak. The lumber was usually shipped 
by rail from southern Germany. 

Previous to the war it was frequently contended by the Swedish importers con- 
versant with the grading system in the United States that American lumber reex- 
ported from some of the European countries unquestionably had been tampered 
with; the grades sold to the Swedish merchants compared very unfavorably with 
the grades outlined in the American grading rules covering these species. The 
many middlemen between the Swedish importers and the American exporters have 
no doubt caused a heavy increase in the price that the Swedish importers had to pay 
for this stock, thereby seriously curtailing the sales of American lumber and its use- 
fulness in Sweden. 


PRICES. 


It is of no interest to give a detailed account of the prices paid before the war or 
during the war, because the pre-war price level will never be reached again and the 
prices ruling during the war were exorbitant. The present market conditions are 
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unsettled, as any regular supply of foreign lumber has not yet been started, owing to 
shipping dimeniee The supplies of some foreign woods were very small in Sweden 
during the war on account of the blockade, and it was therefore a simple matter for 
the importers and dealers that had stocks on hand to hold them until the demand 
was so urgent that they could name their own prices. 

Mahogany, which prior to the war was usually sold at about $2 per cubic foot, was 
sold during the war at about $15 per cubic foot. American oak, which usually be- 
fore the war commanded approximately $1 per cubic foot, or somewhat less, was 
sold during the war even as high as at $6.50 per cubic foot. German oak was sold at 
about half of this price during the war, but the quality was often very unsatisfactory. 
In these circumstances it is of no avail to go into the matter of prices of foreign woods, 
which will come down as soon as the shipping situation is relieved. 

In regard to native hardwoods, the following figures show the average prices per 
cubic foot paid for logs delivered at interior railway stations in southern Sweden from 
1914 to 1918: 


Kinds of wood. 1914 1915 1916 1917 . 1918 
Cents. Cents. Cents. Cents. Cents. 
CIC boy th a Se NI SIR SOR 8 6 21 21 27 34 40 
EAM Tn eR OB 3 5b) DEON Re Sas bea 2G ay Se ee 29 34 40 40 67 
IBPRCHL te Aap eee TAN. 2A Le ae eae Ere 17 19 19 20 31 
INGHS Meee ce tla. COR ols Bates cust es POSER oto cect tote 11 12 13 24 25 
WAU Bis" gue AIT SR” Fae ON ie oe 0h 1 i ae 11 12 13 24 25 
PANTONE Se seece te nee Uakiee ie a cicieals oa SOS cok ee een 13 15 15 24 25 


The consumer, however, paid much higher prices for these native species; for in- 
stance, oak lumber was sold at about $1.05 per cubic foot and birch at about $0.60 
per cubic foot during 1918. 

Russia was unable to furnish aspen logs during the latter part of the war, and this 
caused the Swedish match factories to use native hardwoods as raw material, which 
naturally increased the prices for these species. 


PROSPECTS FOR FUTURE IMPORTS OF AMERICAN LUMBER. 


Although Sweden, for reasons already given, may not offer a very important mar- 
ket for American lumber, it is believed that if a keener interest in this market is shown 
by American lumber exporters more can be done in Sweden than has been accom- 
plished heretofore. American lumber has not been advertised to any extent and the 
handling of American lumber has been left to those who were not more interested in 
this stock than in Siamese teak, Central American mahogany, or German oak. 

The importers visited in Sweden expressed their willingness to cooperate with 
American lumber exporters in furthering the sale of American lumber in Sweden. 
They should be supplied with full information regarding American lumber and its 
uses. The war prosperity that Sweden enjoys will result in increased building activ- 
ities to relieve the present scarcity of dwellings. Although the Swedes are conserv- 
ative, it would not take long to convince them of the merits of the better class of 
American soft and hard woods. The severe climate in Sweden calls for solid house 
construction, and as the Swedes always spend large sums on the equipment and con- 
struction of their homes, it is belived that American lumber should find a good mar- 
ket there in the coming years if properly advertised. 


IMPORTERS. 


There are comparatively few importers of foreign woods in Sweden and only a few 
of these importers are in a position to take any large quantities of foreign lumber at 
one time. This may be the reason why the Swedish importers have usually bought 
in parcel lots from merchants in other countries. Some of the houses handling im- 
ported woods are only small concerns, and many of them make a specialty of handling 
native hardwoods, carrying foreign wood only as a side line. The larger establish- 
ments maintain resawing plants for cutting logs and lumber. 


[The names of the ae houses in Sweden engaged in handling 
foreign woods may be obtained from the Bureau of Foreign and 


Domestic Commerce or its district and cooperative offices. In- 
quirers should refer to file No. EUR-12031.] 
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TABLE I.—Exports FRoM SWEDEN OF PINE AND SprucE RouGH AND PLANED 
LUMBER FROM 1886 To 1918. 


Rough lumber(planks, Total rou 
battens,and boards).a | Planed boards.e | ang planed a 
Percent- Percent- 
Years. age of age of 
M feet. total M feet. total M feet. 
rough and rough and 
planed. planed. 

1886-1890, annual average. ...........-.2.-: 1,510, 288 94.85 81, 921 5.15 1, 592, 209 
1891-1895, annualaverage..............--.- 1,651, 420 93.43 116, 174 6.57 L 767, 594 
1886-1890, annual average.........../....-. 1, 853, 471 89.88 198, 131 10.12 2; 051, 602 
1901 1, 563, 941 87.25 228, 536 MPA re "792, 477 
1902 1, 760, 661 88. 51 228, 651 11.49 L 989, 312 
1903 1,776, 575 86. 29 282, 160 13.71 2) 058, 735 
1904 1,576, 432 86.69 242° 146 13.31 rik 818, 578 
1905 1,673, 922 87.09 248, 157 12.91 i 922) 079 
1906 1,781, 562 88.53 230, 874 11.47 2} 012; 436 
1907 1,515, 787 87.11 294° 352 12.89 t 740, 139 
1808 1,391, 314 86.10 2247 686 13.90 L 616, 000 
1909 1, 249, 267 86. 62 193, 012 13.38 1) 442) 279 
1910 1, 490, 302 $4.17 280, 221 15. 83 1,770, 523 
1911 1,496, 205 84.29 278, 929 15.71 ik 775, 134 
1912 1,620, 838 86. 36 255, 961 13.64 if 876, 799 
1913 1,669, 140 85.19 290, 276 14.81 G 959, 416 
1914 1,308, 984 83. 74 254, 274 16. 26 i 563, 258 
1915 1,690, 047 88.66 216, 232 11.34 1 906, 279 
1916 1, 852, 753 90. 42 196, 184 9.58 2 048; 937 
1917 1,040, 532 91.87 92, 044 8.13 ie 132, 576 
1918 1, 154, 704 91.25 110, 680 8.75 1) 265, 384 


a Including box shooks prior to 1907. 


TaBLE II.—VatuEe or Exports From SwEDEN OF PINE AND SprucE PLANKS, 
BaTTENS, AND Boarps (RoueH Srock), AND OF PLANED BOARDS, FROM 1904 
To 1916. 


Planks, jes eee Planks, Kept es 
tens, an ane tens, an ane 
Years. boards (rough| boards. Years boards (rough| _ boards. 
stock). stock). 
LOOT PALE Nha @ $25, 535,000 | 5 $4,470,000 |] 1911................--. $29, 215, 000 $6, 218, 000 
LOOSE abe) iT ye) a.27, 063,000 | 4,612) 000 || 1912................... 29, 818, 000 5, 368, 000 
LOG eee At a, Wi Oke 233,002,000 | 4/636,000 || 1913................... 32, 524, 000 6,657, 000 
OO TR hore ht tesa sae « 30, 244, 000 4; 717, (OG, ON Pe ES ib ES eg a eed BE 26, 886, 000 7,091, 000 
LOOSE SE CUTTY Ch aes 24, 093, 000 4,200; OOO WOES) 0s! )i 7). 0lek ees 39, 945, 000 6,547, 000 
ROOD are. cal ae ow) 23, 820, 000 4127000) i LOUG Se rh ee Race 58, 081, 000 7, 753, 000 
TOOL ee eo 30, 541, 000 6, 429, 000 
4 Including box shooks. 6 Including planed box shooks. 
TasieE III].—Exports rrom SWEDEN OF TIMBER AND LUMBER OF DIFFERENT KINDS 
IN 1918. 
Bisson er and Cubic feet. | Per cent. i uaa tee er and Cubic feet. | Per cent. 
Pine and spruce: Other native species: 
Rough lumber........ 154, 917, 580 64.1 Round timber ......... 362, 249 * 22.8 
Planed lumber....-.-. 26, 448) 913 10.9 Hewn timber......... 47, 408 3.0 
Round timber........ 26, 901; 353 1142 Firewood..........-.. 903; 715 56.8 
Hewn timber.......-. 18, 875, 687 7.9 Sawn lumber.......-.- 276,328 17.4 
Firewood............ 14, 048; 871 5.9 ————- 
oe Total, other native 
Total, pine and species. ......2...4 1,589, 700 100. 0 


SPIUCEr ee te ce sent 241,192, 404 100. 0 ———S SS 
Grand total........- 242;.782,104 |. toate 


1 Most of these tables are based on Swedish official statistics, the remainder were obtained through the 
courtesy of the Swedish Lumber Exporters’ Association at Stockholm. 
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A/B. 
FIG. 113.—TRADE-MARKING OF LUMBER. 


Courtesy of Bergvikoch Ala Nya 


Special Agents Series No. 195. 


FIG. 114.— GERMAN OAK IMPORTED INTO SWEDEN. 


FiG. 115.—SWEDISH OAK LOGS. 
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Taste IV.—Exports FROM SWEDEN OF PINE AND SprucE PLANKS, BATTENS, 
BoarbDs, AND Box SHooKS, PLANED AND RouaGuH, BY CONTINENTS, FROM 1912 To 
1916. 


Continents. 1912 1913 1914 1915 1916 
Per ct. Per ct. Perct. Per ct. Per ct. 
Hurepe.= =. .-.. $33, 145,000) 87. 2/$36, 800,000] 87. 2/$34, 040,000; 91. 7/$50,489, 000) 96. 9)$73, 468,000} 97.2 
ie 3,407,000} 9.0) 4,006,000) 9.5) 2,022,000) 5.5) 1,312,000) 2.5) 1,977,000) 2.6 
Ac 2 aie 286,000} .8| 181,000)  .4| 141,000) .4 39,000] - .1| 134,000) .2 
AMNEriCa... .... 475,000} 1.2 258, 000 .6 160, 000) 4 61, 000 ail 28, 000)....-- 
Australia....... 686,000) 1.8 966,000} 2.3 740,000} 2.0 198, 000 -4 LO0B ie 32 2 


Total. ...| 37,999,000! 100.0] 42,211,000) 100.0] 37, 103,000) 100.0 52,099, 000| 100. 0 75, 608, 000) 100.0 


TABLE V.—ExXpPorTS FROM SWEDEN OF PINE AND Spruce RoucH LuMBER (PLANKS, 
BaTTENsS, SCANTLINGS, BoarDs, AND Box SHooks), BY CONTINENTS, FROM 1905 To 
1913. 


Years. Europe. Africa. Asia. Australia. | America. Total. 
1905: 

IMT BOR Se cekiccn 2 ccs 1,601, 830 66, 271 42 2,926 3,646 1,674, 715 
WET a Deer $25, 723,000 | $1, 218, 000 $1, 000 $56, 000 $64, 000 $27, 062, 000 
Le (ri (la ee ae 95.1 (ey se octet OBac 0.2 0.2 100.0 
69, 748 170 4,961 6, 657 1, 782,370 

$1, 451, 000 $4,000} $106,000 | $141,000] $33,000, 
ACAN Se 2.58 0.3 0.4 100. 0 
LS SAR a 1, 473, 824 75, 726 2,586 6, 530 4,155 1, 562, 821 
Wialiter seme oe SLE OY $29, 033,000 | $1, 588, 000 $37, 000 $143, 000 $87, 000 $30, 888, 000 
ericent. ee ae ts 94.0 5.1 0.1 0.5 0.3 100.0 
Belert ee eno c lk. 1,335, 430 89, 761 933 8,777 5, 936 1, 440, 837 

Vili ean $22, 954, 000 | $1,766, $17,000 | $173,000} $110,000 | $25,020, 
IRSrcents+.822 Soe. 91.7 dod 0.1 0.7 0.4 100.0 
Bite ee Si 1, 219, 636 72, 504 3,010 5, 008 5, 978 1,306, 131 
Weems  et4 $23, 202, $1, 565, 000 $67,000 | $110,000 | $122,000} $25,066,000 
encentete. 2.0.02 eu. 92.6 6.2 0.3 0.4 0.5 - 100.0 
1,398, 988 122, 833 5,215 13, 738 10, 939 1,551, 713 
$28, 364,000 | $2,916,000 | $120,000} $323,000] $238,000 | $31,961,000 
ini 88.7 } 9.1 0.4 1.0 0.8 100.0 
1,412, 683 119, 441 6, 360 9, 667 16,494 1, 564, 645 
$27, 528, 000 | $2,729, $161, 000 $222, 000 $329, 000 $30, 969, 000 
88.9 8.8 0.5 0.7 1.1 100.0 
1, 544, 876 126, 098 5, 512 9, 243 20, 564 1, 706, 293 

$28, 478, 000 | $2,731,000 | © $132,000 | $214,000} $405,000] $31,960, 
89.1 8.5 0.4 0.7 1.3 100.0 
1, 589, 152 143,651 2, 883 8, 523 10, 091 1, 754, 300 
$31, 048,000 | $3, 174, 000 $67,000 | $197,000] $195,000] $34,681,000 
90.6 8.2 0.1 0.5 0.6 100.0 
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TABLE VI.—ExXporRTS FROM SWEDEN OF PINE AND SPRUCE PLANED BOARDS AND 
Box SHooKs, BY CONTINENTS, FROM 1905 To 1913. 


Years. Europe. 
1905: 
MTGOL. 5.22) PERS = 220, 607 
Wealtte 20028 ee ete eS $4, 093, 000 
IPBEICEHt Mee eon. ee 88.7 
1 . 
Mifeet see Boos ccaascee 205, 767 
Wale 26. cns0besceasee $4, 123,000 
Per Cont: $24.02 250uehes 88.9 
1907: 
Miteet: 85 fo eecine ees 215, 689 
Wali oo ean $4, 502,000 
IPericenti se. =the eeaaee 88.9 
1908: 
Miteote on o2rctmciseissre 208, 311 
Walters a. ee omeers : $3, 944,000 
IPencentics saree cece ss 86.6 
1909: 
175, 494 
$3, 812, 000 
85. 1 
224, 635 
$5, 188, 000 
76.6 
211,067 
$4, 742,000 
71.9 
216,198 
$4, 667,000 
77.3 
244, 860 
$5, 753,000 
76.4 


Africa. Asia. Australia. 
23,320 424 3,646 
$438, 000 $7,000 $67,000 
9.5 0.2 15 
17,172 170 6, 572 
$351, 000 $3,000 $132, 000 
7.6 0.1 2.8: 
17,978 890 4,198 
$372, 000 $18, 000 $90, 000 
1083 0.4 1.8 

16, 494 594 13, 102 
$327,000 $13, 000 $246, 000 
ee 0.3 5.4 
Lets 806 13,144 
$341,000 $19, 000 $277,000 
Gao 0.4 6.2 

33, 284 3,053 30, 189 
$799, 000 $76,000 $685, 000 
11.8 iil 10.1 

31, 927 2,035 42,782 
$747,000 $50, 060 $959, 000 
11.3 0.8 14.5 

31, 206 5, 809 22,430 
$676, 000 $155, 000 $472,000 
11.2 2.6 7.8 

35, 404 4,537 33, 326 
$832, 000 $114, 000 $769, 000 
11.0 1.4 10.4 


America. 


254 
$5,000 
0.1 


1,314 
$27,000 
0.6 


3,901 
$81,000 
1.6 


975 
$22,000 
0.5 


1,357 
$33, 000 
0.7 


933 
$24,000 
0.4 


3,731 
$97,000 
1.5 


2, 586 
$70, 000 
rm 


2,332 
$63,000 
0.8 


Total. 


248, 251 
$4, 610,000 
100.0 


230, 995 
$4, 636, 000 
100.0 


242, 656 
$5, 063,000 
100.0 


239, 476 
$4, 552,000 
100.0 


205, 938 
$4, 482, 000 
100.0 


292,094 
$6, 772, 000 
100.0 


291, 542 
$6, 595, 000 
100.0 


278, 229 
$6,040, 000 
100.0 


320, 459 
$7, 531,000 
100.0 


TasLE VII.—ToraL Exports FROM SWEDEN OF PINE AND SPRUCE PLANKS, Bat- 
TENS, Boarps, Staves, Moupine Stock, Box SHooks, 


ETC., 


PLANED AND 
Rove, In 1913 anp 1918, By PrincrpAL CouUNTRIES OF DESTINATION. 


Countries. 1913 191s || Countries. 1913 1918 
M feet. M feet. M feet. | Mfeet. 
United Kingdom........--.-..- 693,673 | 501,744 || European and Asiatic Turkey . 6; 386ee-e- 52. -s 
HTATICO Ne Le n'mc blot eee ane alee 392, 893 21,212 || Algeria, Tunis, and Morocco...| 58, 757 547 
Germany .. 257,430 | 107,918 
HenmMark:je Jes see «| 211,777} 284,841 
Netherlands 127,003 | 312,646 
Belpitimice Oost ee peas coe soem CEES | ee ene 
Spanair: Cee ee ee 71,021 2,237 
OLWAy setae bosses sidtesice 76,181 } . 171,777 
Porbirpales 2 See Ste oh Sc ce 9,365 362 
Tally: Savecesscseckecea cscs cack 4, 239 50 2,175,093 | 1,426,925 
Breeton ee settee cee seas SURE RRS ae 
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TasBLE VIII.—Exports FROM SWEDEN OF Pine AND Spruce Puanks, BATrEns, 
AND Boarps, PLANED AND RovueH, By CouNTRIES OF DESTINATION, FROM 1903 


To 1918. 
1903 1904 1905 | 1906 1907 1908 1909 1910 
M feet. | M feet. | M feet. | M feet. | M feet. | M feet. | M feet. | M feet. 
United Kingdom.........---- 770,572| 638,766] 690,626] 702,219] 567,771] 528,412] 439,505] 530,937 
NICOL eee aces seems 326,953} 331,337] 329,320) 324,027} 301,518} 303,882} 294,006] 322,651 
Gaianitig.. ene ee 231, 444| 255,004} 284,716] 324,324] 271,553] 220,855| 223,883] 281,008 
Wentiatkoe ss cc tunes. 154,581} 149,367| 160,778] 197,620) 204,340] 141,507] 144,288] 162, 152 
Netherlands:- «2 !.-s2te-<s << 181,936} 169,118} 185,566} 176,689) 111,646] 132,937) 97,822} 109,678 
i 66,326], 67,106} 67,070} 55,252] 49,401) 61,982 
43,738} 46,397} 69,488] 56,165} 40,873) 52,571 
42/887| 43/263| 30,870] 37,254| 36,677| 38,028 
9°377| 12,510] 7,956] 10,039| 8,072| 8,053 
3, 019 6,417 5, 435 5,000 8, 633 6, 738 
27111 2218 3,124 2,920] 2,123] 2,289 
key 34 192 815 30 333 1,974 
Algiers, Tunis, and Morocco.. 9,312} 10,846) 14,018) 11,468 6,146} 16,921) 14,858} 19,952 
WG teaches te ate asin aamac 3,086} 21,628} 20,600) 25,508) 34,230) 27,526 9,918) 19,022 
British South Africa......... 143,695) 33,908) 34,602) 36,525] 25,738) 31,838) 26,752) 73,668 
Other countriesin Africa. .... 31,898] 12,866) 20,325) 12,625) 11,621) 14,454) 20,378) 27,389 
IMTIsbraligeess Mey OS 82802 22 4,200} 10,054 6,566] 11,559] 10,145] 21,331| 17,422] 42,089 
South America.............-. 1,507 1,321 3,914 7,510 7,108 5,390 4,055 6,807 
Other countries..........-.-- 2,831] 2,061) 3,556] 4,259] 4,063] 4,288] 3,281] 3,536 
Potall.. nf 03 es e% J sassees 2, 058, 735|1, 818, 579|1, 922, 079/2, 012, 436)1, 740, 137|1,616, 001|1, 442, 280)1, 770, 524 
1911 1912 1913 1914 1915 1916 1917 1918 

M feet. | M feet. | M feet. | M feet. | M feet. | M feet. | M feet. | M feet. 
United Kingdom............- 476,966} 512,947] 564, 652,752} 984,781] 855,714] 323,415] 386,534 
REL COM oem itene ohercienegerm shan 322,813) 364,318} 383,540} 131,961) 98,398) 293,430) 33,080) 19,513 
(Gestalt a 300, 604| 304,579] 246,158] 170,001 85,088] 44,425] 76,145] 104,578 
; 187,890] 205,369] 191,131] 203,665] 274,741] 229,522) 277,944 
100,164] 114,898] 130,551} 265,076] 275,737] 278,689] 303,965 
71,326] 65,344, 22,792/......... 5 NR Rt a 
70,359] 70,976] 73,321] 104,574] 92,224) 3,514) 2,237 
59,083} 69,089} 80,626] 119,996} 170,335} 168,217} 151,581 
7,562) 9,365} 7,150} 5,637/ 3,661|......... 362 
5,340| 4,139] 3,.748| 2, 798 271 67 50 
2? 974 3, 044) Beli O| Se taeneseeneceaecs hace slacaa| Maes deus 
6, 239 6, 134 2 AO5| Sedo seematt Ceals deiaie| tnicn sstees|eocnce 
33,545] 53,266] 15,616) 5,594) 2,245/......... 546 
33,074] 46,704 5,645 851 GON olsen etd ate scrote oe 
50,971 65,724| 29,221! 17,840) 27,3751 15,460) 16,054 
16,074 25,625) 11,825 4,045) 1,928] 1, 016|......... 
27,805} 38,752} 22,414 BOO awa s'aeiais| eaaciase oelue sommes 
18,113] 10,866] 5,661 536 194] Seeing 343 
4,435] 5,622} 4,562) 2,610) 5,964) 3,451) 1,677 


Ratel:.... oo eS 1, 775, 133|1, 876, 798)1, 959, 316]1, 563, 258]1, 906, 279/2, 048, 938|1, 132, 576|1, 265, 384 
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SWEDISH LUMBER INDUSTRY AND LUMBER EXPORT TRADE. 271 


TaBLE X.—EXPORTS FROM SWEDEN IN 1913 oF PINE aND Spruce PLANKs, Bat- 
TENS, AND Boarps, PLANED AND RouGu, BY COUNTRIES OF DESTINATION. 


Rough lumber. 


Planks, 2inchesand more | Battens, 2 inches and | Scantlings, 2 inchesand 
Countries of destination. thick and 83 inches and more thick and 6-8} more thick and less 
more wide. inches wide. than 6 inches wide. 


Pine. |Spruce.| Total. | Pine. |Spruce.| Total. | Pine. |Spruce.| Total. 


M feet. | Mfeet.| M feet. | M feet. | Mfeet.| Mfeet. | M feet.) M feet. | M feet. 


United Kingdom....-.... 72,854 | 13,549 | 86,403 | 100,390 | 41,867 | 142,257 | 48,512 | 28,410 | 71,922 
HTANICE..csataeee ones - = = 49,116 | 45,530 | 94,646 | 63,116 46, 811 | 109,927 | 10,626 | 19,655 | 30,281 
Gormariyaseeene nse - =~ 8,599 | 6,007 | 14,606 9,456 43, 776 | 53,232 | 7,421 | 26,172 | 33,593 
MenMankespee sc. c- +55 8,104 | 3,186 | 11,290 7,001 | 1,453 8,454 | 7,758 659 8,417 
Netherlands............. 604 | 3,049 3, 653 6,688 | 30,327 | 37,015 | 1,744 | 14,674 | 16,418 
elise... .2-c55-:--- 2,572 99 2,671 4, 259 701 4,960 | 1,346 939 2, 285 
Choi... 32 aes 17,064 | 2,566 | 19,630} 17,476 | 5,467 | 22,943 | 3,233 394 3, 627 
MWA S-52- 5-00-22 5265 8,045 | 4,362 | 12,407] 11,652 | 7,058} 18,710} 6,659 | 2,920 9,579 
TAU ET ee es eee bE a ol an 8,411 851 8 Fo 2a8) i Pet ok PA (Dats SAS EN 
Tlie R72 eae ae 57 a 2; GO2IiNe seers = 2,602 LOS) |e mae 768 it sees 85 
GreeCO!... 2-25 cee => <= Gases sce. 65 SOT eee. 307 687 |e. 687 

European and Asiatic 
Pek G ys sea eee eee c= 14348 oe 143 539 24 563 144 44 188 

; gett TTanik, and Mo- 
duet 4,462! 4,437 | 18,899 5, 342 784 6,126 | 6,176 352 | 6,528 
6 a De: et STON ee eee Manse OT oula ee, OR ales <r alny O98 1 25009) [bao te 15 002 
Beaten South Africa 150 | 33,137 3,513 253 3,766 | 5,190 147 5,337 
Portuguese East Africa..| 7,266 194 7,460 PLT A | ey e D2 aed BOL cote 2 1,691 
French West Africa...... 1,117 456 TERS (1877 |) Se 5 ie ag RS he | SIN i par Pat a rae ee 
Other countriesin Africa.| 2,651 79 2,730 192 164 356 | 1,630 665 2,295 
AgIstralia ss = 04 285.0% 2 Bret | Arete 3,164 TOOR Hee eres 1,998 2167s Aeeee 216 
South America.......... 942 | 1,293 2, 235 2) 1,588 1,590 28 552 580 
Other countries........-- 1,011 24 1,035 443 30 473 293 158 451 
NOAM Ee ace cose 246,452 | 84,981 | 331,433 | 237,173 |180,311 | 417,484 |105, 441 | 90,741 | 196,182 


Rough lumber—Continued. 


Boards, less than 2 | Boards, less than 2inch- | Narrow boards, less than 
Countries of destination.| inches thick and 8} es thick and 6 to 83 2 inches thick and less 
inchesand more wide. inches wide. than 6 inches wide. 


Pine. | Spruce.) Total. | Pine. |Spruce.; Total. Pine. | Spruce.| Total. 


M feet. | M feet.| M feet.| Mégeet.| Mfeet.| M feet. | M fect. | M feet. | M feet. 


United Kingdom........ 10,092 | 3,408 | 13,500 | 34,894 | 8,771 | 43,665 | 41,816 | 20,095] 61,911 
WACO 125 32 .tlen Tee See 7,776 | 2,301 | 10,077 | 20,903 | 6,134 | 27,037} 54,628] 56,571 uL 199 
Gonmany.... 222.090. ee 6,304 | 2'441 | 8,745 | 26,443 | 20,747 | 47,190 | 39,269] 46,617] 85,886 
Menmark=. :..5:.lssae 9,708 | 3,608 | 13,316 | 48,338 | 14,854 | 63,192] 44,774 | 20,125] 64,899 
Netherlands............. 263 | 2,209 | 2,472 | 1,734 | 11,963] 13,697] 4,859] 25,102] 29,961 
CUS iris. ae RES 8 oh 2, 588 210 | 2,798 | 6,437 | 1,164 | 7,601] 29,902] 15,127] 45,029 
pA eee... seen 1,146 87 | 1,233 | 8,665 | 1,162] 9,827] 11,015] 2,297] 13,312 
ORWaSYaeae - =... 82a 636 624 | 1,260} 1,626 396 2,022 3,570 1,816 5, 386 
PONS Rees. 3a. cs eae Somes tee ece | otis eee G83) Ae ae ae CU i ee 42 
italy: eee... eek PAS 5 2a. 248 ee ey 186 ZOO Gace e cca 250 
GTOCCO ase <2 acs wo. s2e BOLE ee. tae 89 (i Silt cence 743 12 er 842 
European and Asiatic 
MUrk6Npeses ~~ 52 <= 117 49 166 GY i So a 457 51 26 “iff 
Algeria, Tunis, and Mo- 
sone oo. ae 5,193 552 | 5,745 | 4,174 149! 4,323] 7,409 438 7, 847 
igy piste. seeeene on 1 1 ae 3,144" | <1 S7aueeee 1,372 544 lbs 2. cea 544 
Bech South Africa... .. 687 14 701 324 24 348 1,665 14 1,679 
Portuguese East Africa. . 2.7 ANN ee PIAA Sees alee ee wit. cae ce 455 Ii} 9 een 515 
Other countriesin Africa. 368 404 772 263 123 386 489 87 576 
PUISETANG «3. samee ee = fil eS a 32 iP eee ae 12 BOY ne taeerets 25 
South America.......... 42 87 129 73 | 3,427 8; 000M Eeeaeenas 1,715 1,715 
Other countries.......... 161 98 259 656 306 962 486 263 749 
Mntalbiees sx. 265° 48,865 | 16,092 | 64,957 |157,353 | 69,220 | 226,573 | 242,151 | 190,293 | 432, 444 


272 SWEDISH LUMBER INDUSTRY AND LUMBER EXPORT TRADE. 


TaBLE X.—Exports FROM SWEDEN IN 1913 or PINE AND Spruce, PLanks, Bat- 
TENS, AND Boarps, PLANED AND RouGH, BY COUNTRIES OF DESTINATION—Con. 


Rough lumber—Continued. Planed lumber. 
Countries of destination. Total rough stock. 8} inches and wider. 6.to 84 inches wide. 
Pine. |Spruce.| Total. | Pine. |Spruce.} Total.| Pine. |Spruce.| Total. 
~ 
M feet. | Mfeet.| M feet. | M fect.| M feet.| M feet.| M feet.| M feet.| M feet. 
United Kingdom 308, 558 |111,100 | 419,658 | 6,922 | 10,040 | 16,962 | 43,653 | 38,729 | 82,382 
France 206, 165 177, 002 | 383, 167 18 8 26 109 93 202 
Germany x 97, 492 145, 760 | 243, 252 41 51 92 | 1,083 | 1,038 2,121 
Denmark 125, 683 43, 885 | 169, 568 650 616 | 1,266 | 6,855 | 6,817 | 13,672 
Netherlands 15, 892 | 87,324 | 103,216 10 146 156 71} 5,853 5, 924 
Belgium 47,104 | 18, 240 60,344) ecco. le ceatina es Seren eee 21 5 5. aerate] er 
Spain: 2 chee eae 58, 599 | 11,973 V0SGY 4 Re Meee Gaeceetes| oerece: 1G 72 Pee ae 132 
INOLWAYE teceee heen eae 32,188 | 17,176 49,364 | 1,162 447 | 1,609] 1,430] 2,426 3, 856 
Portugalemeacmeacee ss. s 9, 357 8 OS SOD oes es oc Hoses sce o[eees hoon on eee | Seernerctae oe eee 
Wtalys eee ee oe. oe AST3O MAL se | Sl a eee eye meee pre ets elt ta i a 
Greece ee 2 mace teen 2, (oo) |e eae eee PAY B37 SESE ee Boeea onseoce 1O4|\(. 2 eaeee 10 
European and Asiatic 

UND (hm a ee 1,451 143 1,594 St |aeceeese 37 368..|.- See 368 
Algeria, Tunis, and Mo- 

MOCEON Pe enone eee oss 42,756 | 6,712 49) 468 ee eo ealeee foe cE ee 646 523 1,169 
1D) Oe Senesoe tse cence TE AGB raseeeec 146639 |Seeaceltanes Aeeleecee ee 59) See. 59 
British South Africa... 44, 366 602] 44,968 11.1 BRE Sc 121 | 17,576 | 1,606 | 19,182 
Portuguese East Africa. . 9,995 194 LO; 189 hee eos | pe ee ee Meee octal 3), 005i|oc5seae 3, 505 
French West Africa..-... Salil 456 V, 578 |Sevecesd|sceteeo[escee aselucseeee eee 
Other countries in Africa. 5,593 | 1,522 7,115 10 18 28 919 170 1,089 
AIST ANOS hee Seen cee By 447, Pease 5, 447 212 990 | 1,202] 5,989 | 21,613! 27,602 
South America.......... 1,087 | 8,662 9: 749s ls .. eases 8 8 303 762 1,065 
Other countries.......... 3, 050 879 3, 929 41 2 42 301 212 513 

Totes 53 see one 1,037,435 |631,638 |1, 669,073 | 9,223 | 12,326 | 21,549 | 83,009 | 79,842 | 162, 851 


Planed lumber—Continued. 


Grand total rough and 
planed lumber. 
Countries of destination. | Less than 6 inches wide.}| Total planed boards. 


Pine. |Spruce.| Total. | Pine. |Spruce.| Total. Pine. |Spruce.| Total. 


M feet.| M feet.| M feet.| M feet.| M feet.| Mfeet.| M feet. | Mfeet.| M feet. 


United Kingdom........ 26,186 | 19,513 | 45,699 | 76,761 | 68,282 |145,043 | 385,319 |179, 382 564, 701 
Wrancert Cake teste see W445 hcehee 145 272 101 373 | 206,437 |177, 103 383, 540 
Germany: eco teens ae 539 154 693 | 1,663 | 1,243 | 2,906 99,155 |147, 003 246, 158 
Wenmarke: soe ieee oat 11,646 | 9,217 | 20,863 | 19,151 | 16,650 | 35,801 | 144,834 | 60, 535 205, 369 
16,185 | 98, 713 114) 898 
47,104 | 18, 240 65,344 
58,963 | 12,013 70, 976 
41,025 | 28,064 69, 089 
9,357 8 9,365 
4, 1393/Seeee: 4,139 
3, 032 12 3, 044 
European and Asiatic 

Turkey sas jie ceee ss 4,008 127 | 4,185 | 4,413 127 | 4,540 5, 864 270 6, 134 
Algeria, Tunis, and Mo- 

TOCCO sc shoe eerste se 2,316 313 | 2,629 | 2,962 836 | 3,798 45,718 | 7,548 53, 266 
Heyptss sone cmecee ee LAC 7 Na so 1982) |. 2041 ee cuee <2 2,041 16, (0: SRSeeee 16, 704 
British South Africa... .. 1,374 79 | 1,453 | 19,071 | 1,685 | 20,756 63) 437 | 2,287 65, 724 
Portuguese East Africa. . 7,05) ea cas 503 | 4,008 |....-... 4,008 14, 003 194 14; 197 
‘Rrench)West-Adricdes: = sso screen | Cement. < | cc coke Siam e ae eee ee eee cae 1 117 456 1,573 
Other countriesin Africa.| 1,328 295 | 1,623 | 2,257 483 | 2,740 7, 850 | 2,005 9,855 
Australia shes s ss ee ese 1,097 | 3,404 | 4,501 | 7,298 | 26,007 | 33,305 12? 745 | 26,007 38, 752 
South America’. fceescclescceteee 44 44 303 814 eeow/ 1,390 9,476 10, 866 
Other countries.......... 547 591 | 1,188 888 805 L 693 3 | 3,938 | 1,684 5, 622 

Totalsscu.k bcPe eck 58,649 | 47,194 105, 843 150, 881 |139, 362 |290, 243 8 [1,188,316 ‘71,000 1, 959, 316 


SWEDISH LUMBER INDUSTRY AND LUMBER EXPORT TRADE. 273 


TaBLE XI.—Exports FROM SWEDEN IN 1918 oF PINE AnD SPRUCE PLANKS, 
BatteNns, AND Boarps, PLANED AND RovueH, By CouNTRIES OF DESTINATION. 


| 


Rough lumber. 


Planks, 2 inches and | Battens, 2 inches and | Scantlings, 2 inches 


Countries of destination. more thick and 84] more thick and 6-8}| and more thick and 


inchesand more wide.| inches wide. less than 6inches wide. 

sd Pine. |Spruce.| Total. | Pine. |Spruce.| Total. | Pine. |Spruce.| Total. 

M feet.| M feet.| M feet.| M feet.| Mfeet.| M feet. | M feet.| Mfeet.| M feet 
United Kingdom.......---- 79, 576| 25,564] 105,140] 90,474] 45,088] 135,562} 39,135] 23,039] 62,174 
SraDG 25.1.0. Laas - 3,404] 1,239] 4,643} 3,481] 1,426] 4,907] 1,863] 1,245] 3,108 
Germanys: hc. ee. -.: 1,338 499| 1,837] 3,764] 10,876] 14,640] 2,580] 6,071| 8,651 
eniiark: ieee ese os. 9,381] 1,796] 11,177] 13,662) 1,776/ 15,438] 11,506 776| 12,282 
Netherlands..............-. 4,993| 20,246] 25,239] 21,837| 79,436] 101,273} 10,124) 37,739] 47,863 
Shamil ee 1,119 172| 1,291 536 41 577 1g ea 141 
TT. - ae 11,290} 4,889} 16,179] 23,526] 11,371) 34,897] 24,421] 12,482] 36,903 
ORME sok occnse sce socs 362). 3522s SGA Scere Pee Sei sees | ee caaice [nemo e wie cow ici Rae R Se 
JD a eee OE. aeae OO | Geeeeere ens s seni aasteoetel [seein ta cicloce a leeeereeee 
aos and Morocco. 1h] a 182 17 eee NGG) eo ehaeal[ediciate sin's|otod eee 
POMPE Se open Nene ie sie eof oce sce ce eee MeN ate ais poke ance deel women ce losers s cee lone teen emeu sacl eoaes 3 
British South Africa........ 8, GO[esaee nee 8,607} 2,047 18} 2,065) 1,073 20) 1,093 
Raarein AMOR CH ooo ro Sciatic ade kee eee eee eS caetan|eswacece 101 20) | eae Se = | | near 
Other countries..........-.-. 22 2 24 141 10 151 180 30 210 
Motalh Meee os. BAe ee 120,324] 54,407| 174, 731] 159,634] 150,143) 309,777| 91,023] 81,402] 172, 425 

Rough lumber—Continued. 
‘ Sa PRAS Boards, less than 2] Boards, Jess than 2 | Narrow boards, less than 
Countries of destination. inches thick and 84 inches thick and 6-84 2 inches thick and less 
inchesand morewide.| inches wide. than 6 inches wide. 

Pine. |Spruce.| Total. | Pine. |Spruce.| Total. | Pine. |Spruce.| Total. 
- ns ee 

t.| Mfeet.| Mfeet.| Mfeet.| Mfect.| Mfee. | Mfeet.| M feet. 
11,583] 14,054) 6,346) 20,400| 19,545) 6,546] 26, 091 
1,317 542 408 950} 1, 184 711 1, 895 
6,023) 15,171 8,744] 23,915} 32,480) 16,966) 49,446 
13,798) 83,710) 7,952) 91,662) 75,294) 20,281) 95,575 
8,034) 8,942) 32,054) 40,996) 9,215) 62,891) 72,106 
4 4 152 42 194 Ail ps See 30 
i 3,419] 4,309) 1,249] 5,558] 13,613) 9,128) 22,741 
Algeria, Tunis,and Morocco. GL e ae GL Rte seal bepise ere so teem oe | see nee clecteaacrn yee see 
British South Africa... 250]. -<o..-2 8 8 icy pee e eee 137 ONDE soeeter 915 
Sarin Ameriease _ <5 4. 1240s oe.2 20 ZO WSs ee 101 LOU. 2. aes | 121 121 
Other countries............. 2 14 16 380) 59 439 89| 126 215 
GUA... eee eee, 33,025) 11,258] 44,283) 127,397) 56,955) 184,352) 152,365) 116,770} 269,135 


Rough lumber—Contd. 


Planed lumber. 


4 P pp ' Boards 8} inches and Boards 6-83 inches 
Countries of destination. Total rough lumber. mare itll wide. 

Pine. |Spruce.| Total. | Pine. |Spruce.} Total. | Pine. |Spruce.| Total. 
Mfeet.| Mfeet.| M feet. | Mfeet.| Mfeet.| Mfeet.| Mfeet.| Mfeet.| Mfeet. 
251, 898] 109,052) 360, 950 370 590 960) 10,094] 4,295) 14,389 
11,464] 5,356 8 1, 822 10} 1,832 
EG AN PL 7S |e PCS ot. || RNR Se) i a Pa ea | a 
205,692| 34,240 8,940] 3,095) 12,035 
58, 261] 237, 250 69} 5,400} 5, 469 
1, 982 PG bet ey 87-2 | Peat | gett (eee ere tae eel eke ais Pa em 
79,816] 39,881 2,081] 2,073) 4,154 
DOS Weert eel ene Sell a-55 Same ata wc 2 |loia c/o ciom [nce ela atm eal aaa .a eofata 
: : OO eee ee. | OO) ote. [t sodemealeecc asian |sideehicsa [ees sue 
Algeria, Tunis, and Morocco. A09| Frain. == OSS Cds 6 22) cased Hoses oce||peosentcl borocdea Brbsecns 
British South Africa.......- 779 46 2, 906) -...-<-.- - 2, 556 
Holt Ameoencanesscs-....2.|>-d5e8-- BAGH, LA SAO| Sac mem eRieen a o| siete nee cee| umaec 6 <s |e neers = 
Other countries............. 814 Ane Obop Wt dmesiame ce. | 4) oR BT 8| 8 
Totals eet 683, 768] 470, 935|1, 154,703] 2,344] 1,081| 3,425] 25,562) 14,881) 40, 443 


2092°—21——18 
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SWEDISH LUMBER INDUSTRY AND LUMBER EXPORT TRADE. 


TaBLE XI—Exports FROM SWEDEN IN 1918 or PINE AND SpRucE PLANKs, 
BatTeNs, AND Boarps, PLANED AND RovucGH, BY COUNTRIES OF DeEsTINA- 
TIon—Continued. 


Countries of destination. 


rance 


Netherlands 
Spain 


Algeria, Tunis, and Morocco. 
British South A frica.: 


Planed Jumber—Continued. 


Grand io rou and 
Narrow boards, less DPIRTCe OLE EES 
fhe @dnuics wade. Total planed lumber. 
Pine. | Spruce.) Total. | Pine. |Spruce.| Total. | Pine. |Spruce.| Total. 
M feet. | Mfeet.| Mfeet.| Mfeet. | Mfeet.| Mfeet. | Mfeet.| Mfeet.| M feet. 
Lathe 7,077, 3,158] 10,235] 17,541] 8,043] 25,584] 269,439 
re eeee 665 196 861] 2,487 206) 2,693] 13,951 
pe ak 6 60 66 6 60 66] 60, 247 
ah ape 18,766] 6,956] 25,722} 27,912] 10,100] 38,012) 233; 604 
estate 55} 2,930) 2,985 124) 8,330) 8,454] 58,385: 
1, 982 
99, 679 
362 
50}. 
546 
ner: Oogles 16, 008 
ob Shae ay Ren 2 Meteo 606} 143) 479| 622) «957 
eee 43,536] 23,277; 66,813| 71,442} 39,239] 110,681] 755,210] 510, 174|1, 265, 384 


TasLe XIJ.—Exports rrom SwWEDEN OF PINE AND SpRuUCE STAVES, BY COUNTRIES 
oF DESTINATION, FROM 1903 TO 1918. 


Countries of des- 
aanhion: 1903 1904 1905 1906 1907 1908 1909 1910 
M feet. M feet. M feet. M feet. M feet. M feet. M feet. M feet. 

United Kingdom.... 8, 148 7, 134 8,663 |. 10,989] 25,585) 23,558 | 15,525 32, 593 
Mrance = feser ree 2,016 5, 594 2, 946 3, 275 2, 950 1, 952 3, 875 4, 074 
Germany...........-- 4,172 3, 867 4,710 5, 184 3, 117 2, 237 1, 830 2,251 
Netherlands.......... 2, 289 1,350 2, 154 1, 883 1,916 1, 940 2,558 3, 505 
BSlemmeeeen eereee 6,316 3, 051 4, 938 5, 982 2, 875 3, 080 1, 806 986 
INOLWaAY ccs cco couears 6, 496 9,17 10, 635 5, 403 1,059 519 396 620 
Denmarkere sete. 313 24 962 343 1,770 1, 228 1, 586 1,378 
OdnanySlandseeesers | case sees [eceee wats aaa sarater 1,645; |. eel seecccee AQ\ ues... 
Other countries. ....- BOM Se brare een eee te asters 105 14 51 TiO} seee- ~~. 

Motales sccens < 30,120 | 30,197 | 35,008] 34,809] 39,286] 34,565 | 28,386 45, 407 

Countries of des- 1911 1912 1913 | 1914 1915 1916 1917 | «1918 
Z tination. ; : 
— ~ a |. | 
M feet. M feet. | M feet. | M feet M feet. M feet. | M feet. M feet. 

United Kingdom....| 28,607 | 26,888 | 31,951] 18,417] 24,421] 18,806 3,598 9, 625 
TANICO! =. aati aie cece 3, 600 4,370 | 6, 966 DLA eo ee 44a eee == - -| cule <e 
Germany. ...-s..---: 3, 673 5, 289 5, 261 2,235 552 736 792 1, 958 
Netherlands.......... 2,774 3, 330 4, 815 4, 629 5, 710 5, 126 1,721 253 
Beleidimisseeiescsses 3, 542 5,017 10, 044 2,483 uc es 202 | cee em <2 = | ee 
SPAM etien eee met eeicaeet eel ctetaidee.-| cies cece ee eee ||. 
INOEW EYE seen ee eee 2, 449 3, 366 4, 805 3,314 9,720 | 12,319] 12,089 18, 394 
Denmark wre ses ee 1,899 5,417 3, 950 5,530 | 11,961] 13,753 851 2, 140 
Canary Islands....... 75 55 71 184 ||) 4 SSS .50 ees Se Coe leecn. So. 
Other countries... .-. DLOM ea ek owe 3's: 38 162 101 5, 679 51 22 

Motalee seats 46,738 | 53,732 | 67,901 39,622 | 52,465] 56,563 19, 102 32, 392 


SWEDISH LUMBER INDUSTRY AND LUMBER EXPORT TRADE. aT 


TaBLE XIII.—Exrorts rromM SWEDEN OF PINE AND SPRUCE LatHs, MOLDING 
Srock, BroomM-HANDLE Stock, Erc., By CouNTRIES OF DESTINATION, FROM 
1903 ro 1918. 


pountrieg ab esting |. dos 1904 1905 1906 1907 1908 1909 1910 
wove A A (ee 
M fee. M feet. M feet. M feet. M feet. M feet. M feet. M feet. 

United Kingdom....| 26,465 | 20,595 | 20,279| 19,788] 18,883] 18,390] 18,101 19, 642 
IPAMEB are etme cca ls ca slei< 172 790 53 499 139 608 87 418 
Germany... -2-2.-: 1,996 2, 625 5, 465 4,091 3, 164 4, 495 3,683 3,344 
Netherlands. Lue 4101 5, 304 6, 296 5,972 3,946 4, 437 4,639 3,926 
Belgium... ... 2,992 1, 356 356 784 1,081 400 236 592 
NORWAY 2 ==. <= sate 28 81 12 12 10 46 26 
Denmark. .....------ 1, 580 1,701 1,812 1,608 1, 483 2, 263 2, 380 2,077 

Vapeencce. Soeue 26 AS eet saat S8iieeono > (8) llacdsee sees ote. 
Other countries. -.-.-. 259 195 119 174 30 79 81 38 

Moheeee |... 37,619 | 32,665| 34,392) 32,932! 28,774] 30,726] 29,283 30, 049 
x 
eee ol destine-)) yor 1912 1913 1914 1915 1916 1917 | 1918 

M feet. M feet. M feet. M fect. M feet. M fect. M feet. M feet. 
United eso - 15,949 18, 323 21, 544 17, 636 14, 824 13, 026 1,335 962 
France 386 572 705 697 139 TOS dans casas mace soe 
Germanyn ere oct ses. 3,815 2,758 1,368 1, 480 189 246 748 780 
Netherlands 3, 479 4, 803 5,540 6, 368 7, 752 8, 868 7,381 6, 188 
elgium 297 929 1,931 HOB) S500 sborcallonccodeead eamodedece| (une see seb 

pA Boose osc k 20 44 32 57 40 iE aacesecis pl Pea ees oe 
Norway 4 40 85 8 412 748 196 97 
Denmark 1,927 1,313 1,511 1, 756 1,915 2, 562 1,515 2,461 
Canary Islands....... 16 14 137 Coal HR NS SS Sp ed bes | Hearn | NS a 
Other countries. ._... 23 145 570 174 95 DG ee sears ale ciceeten see 

Mo talbeey 1. oe 29,129] 28,941 | 33,493] 28,716 | 25,357 | 25,589) 11,175 10, 488 


Taste XIV.—Exports From SwEDEN or Box SHooKS, PLANED AND RovueH, 
rrom 1907 To 1916. 


Rough Planed Rough Planed 


Years. shooks.a shooks. Years. shooks.a shooks.b 


$646,000 | $345,000 $2,141,000] $672,000 


927,000} 352,000 2, 203, 000 828, 000 

©1,244,000| 353,000 2? 358, 000 770, 000 

Es a Ra: 2 €1, 420,000] 342/000 4) 280,000 | 1,326,000 
ae ae | 1,755,000 | 379,000 7,359,000 | 2,415,000 


a Prior to 1907, included in planks, battens, and boards. 
b Prior to 1907, included in planed’ lumber. 
e Pine and spruce only. 


TaBLE XV.—ExporTs rroM SWEDEN Or PINE AND Spruce Sawn Box SHooks, 
BY COUNTRIES OF DESTINATION, FROM 1907 To 1918. 


Countries of destination. : 1907 1908 1909 1910 | 1911 1912 


: : M feet. M feet. M feet. M feet. | Mfeet. M feet. 
ManiteduiKinedom-.9)2s....._ 2). ae... e:! 22,865] 24,999] 26,637] 32,827] 32,110 39, 000 
Thane 2 a a 22 ee Cee 820 1,071 1,172 1, 090 529 909 

5, 514 3,778 5, 423 

640 1,008 2,894 

4, 481 2,492 2,746 

55 121 99 

766 89 202 

253 408 701 

Canary Islandsaey wie eee. ey 10, 019 9, 163 9,025 9, 068 11,306 15, 086 
Ofher'countaiese ames! . OEM gp 6, 294 4, 605 9,701 14, 991 15, 876 17, 607 
OLS Tiga oe rachis oarce 46,333 | 48, 857 | 56, 243 | 69,685 | 67,717| 84,667 
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TaBLE XV.—Exports FROM SWEDEN OF PINE AND SprRucE Sawn Box SHooks, 
‘By CouNnTRIES OF DESTINATION, FROM 1907 To 1918—Continued. 


Countries of destination. 


France 


1913 1914 
M feet. M feet. 
54, 333 52, 553 
1, 683 871 
4,396 2,396 
1, 748 2,229 
2, 433 141 
14 675 
2, 202 1,324 
659 699 
11, 850 11, 739 
7, 504 5, 725 
87, 089 78, 352 


TasBLE XVI.—Exports FROM SWEDEN OF PINE AND 


1915 1916 1917 | 1918 
| 

M feet. M feet. M feet. | M feet. 
97,060 | 118,345| 84,328] 91, 240 
556 ASE: |. 520 1,699 
2,097| 2,996| 25, 615 602 
2) 891 6,273 2° 604 2, 239 
Wir 7) Conan 256 |... cis ds) eee 
1,034| 2,241 1, 679 1, 428 
806 980 1; 028 2,178 
11, 6oaieas2s | 30 ee 
27519| 3, 891 4,017 4,372 
118,638 | 148,299| 119,582 | 103,758 
— 


SPRUCE PLANED Box 


SHOoOoKs, BY COUNTRIES OF DESTINATION, FROM 1907 To 1918. 


Countries of destination. 


IRTANI COS eee ss eee ee ee ae eee 


Canary islands o5 4: cqeser cece cee ee oe 
Othericountres 4.122 see ee eee oe cee cok 


WTANCO ssh ccee we ac sce se shee eres wees ae 
Gonmany = 25 548 43.5) 54... cess anstaesee ee 


Canary Islands.......... 
Other countries 


1907 1908 1909 1910 1911 1912 
M feet. M feet. M Jeet. M feet. M feet. M feet. 
12, 864 9,599 8, 866 73 6, 657 14, 307 
44 eet ee 12/9 See oe 188 38 
360 758 55 14 125 50 
OO Tee ei aerate Ey Beahgeayne 8 139 
UO) 1 ane ane S2B ioe koe oars 8 99 
ee 6 ASE Oat ee TO) (sees see 44°): eee 
Re LE eee eee eee eee cine 236 71 139 
131 1,703 Gale fee 218 
3,849 2, 596 2,934 4, 208 5, 166 7,361 
18,179 | 14,656 | 12,834] 11,742] 12,477 22, 139 
1913 1914 1915 1916 1917 1918 
M feet. M feet M Jeet. M feet M feet. M feet. 
21,144 | 18,227| 29,058] 40,376) 25, is 13,383 


20,727 


43,665 | 28,752 14, 902 


TaBLE XVII.—Exports rRoM SWEDEN OF PINE AND Spruce Spruit Woop (Mi 
Enps), BY COUNTRIES OF DESTINATION, FROM 1903 To 1918. 


Countries 


of destination. 1904 


1903 


Cubic feet.| Cubic fect. 
United Kingdom... .} 12,148,000) 12,658,000 


MPaNCG:.. .xichebivtc -=5 2 57,000 54,000) 


’ 

Germany............ 216,000} 361,000 
Netherlands... ....-. 143, 000 78, 000 
BELEN eee cee 144, 000 61, 000 
Spain asst een ss 10, 000 8,000 
OD WAY cde cree - se 6; 000 41,000 
Denmark] yeevecee 1,564,000} 1,510,000 
Other countries. - -... 4,000 6, 000) 
Toiahss ete. c.e 14,302,000] 14,777,000 


1905 1906 


Cubic feet.| Cubic feet. 


73,000] 45, 000 
75,000} 184/000 
143/000] 266; 000 
126,000} 380,000 
247000} 28,000 
- 622000} 78,000 
1,250,000] 1,591; 000 
16,000! ” 29° 000 
13,481,000 14,790,000 


1907 1908 1909 1910 


Cubic Jeet.| Cubic fcet.| Cubic feet.| Cubic feet. 


10,477,000] 8, 471, 000} 8, 062,000 7, 629, 000 


33,000] ” 19,000 *000] ’ 49/000 
100,000] 23/000} 117,000} 214, 000 
253,000} 257,000/ 544,000] 616,00 
64,000] 57,000/ 89,000} 103, 
17,000} 19,000} 9,000} ~—_ 10,000 
130,000} 120/000} 255,000] 272,000 
1, 154, 000] 1,218; 000| 1,189,000) 1,295; 000 
66,000 ” 74/000} ° 49}000/ * 214,000 
12,294,000) 10,258,000! 10,316,000, 10,402,000 


ae 


aad 
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Taste XVII.—Exrorts From SWEDEN oF PINE AND Spruce Sprit Woop (Mii 
Enns), BY CouNTRIES OF DESTINATION, FROM 1903 To 1918—Continued. 


Countries 
of destination. 


United Kingdom -.- . 
tcl Coe 
GOnIBAn Vs. sans. -55- 


1912 1913 


1914 


1915 


1916 1917 1918 


Cubic feet.| Cubic Jcet.| Cubic teet.| Cubic feet.) Cubic feet.| Cubic feet.| Cubic ee Cubic feet. 


8, 419, 000] 8,371, 000| 10,513,000] 5,592,000] 152,000] 176, SORDES =caeus fe 
SOI” 37 ORIN SIG OMMH, IGE ODON. 2. ile PARC ao 
282000] 196,000] 82,000} 58,000) 33,000! 27, 000|..........|.......-.- 
538,000} 445,000] 491,000} 3887000] 448,000] 440,000} 126,000] 2, 000 
SLOG, MeseCan VANIA ODD Me RGM oc. Ole ec ow tices Nowseuded.. 
GON. uc erence: A OME ELTA TODGLS it, ob) eet cee a cnens oe oPaaaacl 
410,000] 440,000] 753; 000 723) 000] 1,537,000] 1,001,000] 423, 000|" “45, 000 
1,364,000} 1,371,000] 1,710,000] 1,357,000] 1/357;000| 1,235,000] 1,665,000] 1, 139, 000 
45; 000K) Pxae ON) 43, 0001) 2 1 24, 000)2 ce seakh cated aka! 


| 11,122,000} 11,010,000 


13,715,000 


8, 142,000] 3,527,000) 2,879,000) 2,221,000) 1,186, 000 


TaBLE XVIII.—Exports rromM SWEDEN OF PINE AND SprucE Rounp TIMBER, 


927 IncHES AND MorE IN Top DIAMETER, BY COUNTRIES OF DESTINATION, 


Etc., 

FROM 1903 To 1918. 
United Ger- Nether- 
Years. Kingdom France many lands. 
Cubic feet. aes hs Cubic feet.| Cubic feet 
(Le 13 es eee 24,675 3,812 | 561, 835 
US so RS eae epat PATAOT les aetiwes et 6, 425 313) 464 
LU = re a Sa oT ee eee 4,271 524) 064 


Den- Other 
Norway. | mark. |countries.| T°tal- 
Cubic feet. | Cubic feet.| Cubic feet.| Cubic feet. 
3,814,059] 114,619 |........-. 4, 526, 484 
1, 422'307 | 385,950 |_.--...... 2, 102, 856 
644,684 | 160,227 176 | 1,333, 422 
1,151,415 | 227,544 600} 1,888,974 
3, 210; 747 | 169,616 | 237,887 3, 704, 912 
"526, 041 | 244, 452 4,942 889, 666 
511, 850 | 112, 254 17, 403 665, 723 
538,678 | 294) 896 35 837, 986 
404,397 | 68,375 988 505, 354 
772,646 | 49,950 71 874, 452 
1,043,362 | 84,720] 46,243] 1,223,780 
228, 779 Sig OuiMieesetees a 284, 553 
1,160,382 | 41,583 1,659 | 1,445,323 
4,081,598 | 20,544 1,694 | 4,250,967 
599, 005 WAG Taleeeceicese 758, 279 
963, 443 14, 508 @ 1, 236 979, 187 


a To Spain. 


TABLE XIX.—Exports rromM SWEDEN OF PINE AND Spruce Rounp Tiwser, 124 


To 92% 
TO 1918. 


InNcHES IN Tor DIAMETER, BY COUNTRIES OF DESTINATION, FROM 1903 


Countries of destina- 
tion. 


United Kingdom..... 
ranee..\.peaeesees <i 
German ysemacees 
Netherlands......... 


ees, Islands....... 
Other countries. ..... 


1903 


1904 


1905 


1906 


1907 


Cubic feet.| Cubic feet.| Cubic feet.| Cubic feet.| Cubic feet. 
349 197, 04 118,7 


329 ; 303,968] 347,564 
23,792| 37,312]  40,630/ 27,216] 24, 216 
16,979| 25,557} 27,181| 15,109] +5, 895 

1,265,682| 973,362] 1,347,189] 1,170,972| 672,712 

Deeeaie ALAR 108) MR 

2,258, 847] 4,325,097| 3,098, 493 4, 888, 732] 2, 937,631 

1, 143,332] ’ 737,135] ”846,247| 7 395,042] 7 490, 811 
36,606] 14,402) 18,921]  5,507|_......... 
34,064] 18,215/ 8,154 10,731] «4, 236 


1908 1909 1910 


Cubic feet.| Cubic feet.) Cubic feet. 
4 


64,442} 617,291| 567,448 
43,489] 26,404} 29/617 
1,694] 5, 366|.......... 

548, 526| 1,099,030] 698, 410 
1,412 LOTTE 

5, 444, 495] 4,993) 185 4, 709, 020 
582,379] 559/717] ° 94,392 
PO A oF 2) 542 4) 624 
Organ 7 ae! | Rea 
50,514] 32,970] 13,167 


7,136,951] 7,337, 811| 6,116,678 
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TaBLE XIX.—Exports FROM SWEDEN OF PINE AND Spruce Rounp TIMBER, 
131 ro 933 Incues in Tor DIAMETER, BY COUNTRIES OF DESTINATION, FROM 
1903 ro 1918—Continued. 


ee endestiueS | EY0tT 1912 1913 i914 1915 1916 1917 1918 
Cubic feet.| Cubic feet.| Cubic feet.| Cubic feet.| Cubic feet.| Cubic feet.| Cubic feet.| Cubic feet. 
United Kingdom..... 375,9 524,487] 675,254) 516,792) 180,736] 26,157] 11,649] 92,092 
Mrance tessa cee eos 26,616) 16, 474|"") 25,063)" © 94,630! Geel... _| Uae 
Germany.......-.--- | 71} 33, 888 671 35] 2GU eee |. we| eee 
Netherlands..-...--. | 406, 762| 628,870) 586,898) 667,700} 282,612} 150,272| 38, 724| 130, 232 
INGUW eye se ee eeceee | 5,324, 369] 3,579, 738) 3,348, 311) 6, 491, 282) 4, 169, 812| 4,446) 141) 5,759,972) 5,133, 482 
Denmark..........-- | ’176,359| ° 794,744) °113,242| °113,772| ° 68,729] ° 547609] ' 18,144| ' 26,828 
Bpypt.. <a ee o0h)a ee ce 8.543). 15, 4072. 2h I | 
Canary Islands....... eT: ed ana | 141 yy ae 
Other countries. - ---- | 11, 755 6, 742 18, 638 5, 612) 7,590 10, 061 565 388 
TOtale. eee ae | 6,321, 912] 5,593, = 4, 783, 715] 7,820,079 4, 709, 479| 4,687,240] 5, 829,054! 5,382,968 


TABLE XX.—ExPoRTS FROM SWEDEN OF PINE AND SPRUCE HEWN TIMBER, 
7% IncHES AND More at MIDDLE, BY COUNTRIES OF DESTINATION, FROM 1903 TO 
1918. 


Countries of desti- 


mations 1903 1904 1905 1906 1907 1908 1909 1910 
2 * Cubic feet.| Cubic feet. a an Cubic feet.| Cubic feet.| Cubic feet.| Cubic feet.| Cubic feet. 
United Kingdom.....} 114,800} 109,850] 58,100] 130,550 | 145,650 | 134,300] 88,300 87, 600 
IRTANCCS es cee ene cece 142/200 140, 250 | 118,500 176, 250 140,650 | 145,050 80, 700 92,250 
Germany.. 248,350 | 238,200} 245,100 | 457,800 | 408,700 | 258,750 | 269,350} 297,750 
Netherlands... Nee Fn WA TZ AOO Meee ete eee 11,300 30V6503| 5 Ss 2beeb a) ol 2. oe] ee eee ee 
iA PAR Isha oosseeeesos|saadoaee BDO) |b ences ee | Soe ec ce aa] ates ees | ee ete eee 600 
Spaineeies see 90,000 | 38,150] 85,200] 100,800] 60,350] 90,100] 65,550 51,150 
WoOUWayeensenee oe seo 25,200 69, 700 98, 550 54,350 16,850 2,150 1,750 1,100 
Denmark EES ie 1,436,250 |1, 154,450 [1,350,350 |1,841,900 [1,145,250 | 426,650] 482,950] 718,300 
ee RET ER COON ak cet WS RANG ID SER ONE bh ia a Rs 900" |e aaa 
Other countries... --- 16, 850 50, 800 12,400 51,500 11,400 25700! | .12 hee eee 
Total.......----|2,190,800 [1,801,750 |1,979,500 |2,843,800 |1, 928,850 |1,059,700 | 995,500 | 1,248, 750 
i 
Countries of desti- z 
mation 1911 1912 1913 1914 1915 1916 1917 1918 
BE al fh a ae ee eee a 
Cubic fret.| Cubic feet.| Cubie feet.| Cubic feet.| Cubic feet.| Cubic feet.| Cubic feet.| Cubic feet. 
United Kingdom.....| | 72,250] 42,550] 76,750| 25,900| 31,050] 409,900 | 24,700 |.........- 
Wrante@> oc ee cse eee 81,450 | 119,000 | 133,150 24, 800 2,450 400. |... 2.ccS oslo ce 
Germany. . 392,750 | 469,450 | 625,200} 329,300 | 125,600 16, 700 34, 900 7,500 
Netherlands| goee ceculae os eae 800 2 7A00 ee ees suse 12,450 | 609,400 | 115,200 147, 500 
Beleiumte fa. = 152-2 Bs | eee ee ee) er eee SR be Eee beers 
Spam ees: ery a2 33, 300 31,350 49, 000 46,350 4,250 9; 300 "| Ue SS tS 
INOrway.--c=----=se=: 13, 650 61,400 13, 500 31,450 43, 900 57, 150 82,500 
Denmarkees: Se es 1,074, 300 735,000 | 994,300} 697,450} 780,350 | 884,300 763. 400 | 1, 302; 550 
Bevpived over se 13.550 ie cu Bet tell oa ees al kee cet eee |e ene | ae | 
Other countries. ....- 6, 850 7,250 5, 800 7,400 6, 050 2,250 ps200 |.22. 4 oe 
Total 1,696, 650 |1,466, 800 {1,900,100 |1, 162,650 |1,006, 100 |1,989, 400 |1,005,450 | 1,540,050 


wm ymin mime ) , | 


TABLE XXJ.—ExportTs FROM SWEDEN OF PINE AND SprucE SMALL HEWN oR 
Sawn Timper, Less THan 73 IncHEs at Mippiz, By CounTRIES or DEsTINA- 
TION, FROM 1903 To 1918. 


Coen Or ee aS Acl03 1904 | 1905 1906 1907 1908 1909 1910 
Cubic feet. Cubic feet.| Cubic feet. Cubic feet.| Cubic feet.| Cubic feet., Cubic feet.| Cubic feet. 
United Kingdom..... 627,000/ 681,800 498,450) 863,050! 695,450) 689,150) 652,350! 489, 350 
WeAnVOS: 5 be. seeascnke 756, 900 701,250 686,700) 691,350 740, 550 542,900} 532, 200) 478,000 
Germany .......--... 3, 183, 600) 2, 764, 500 3,310, 350) 3,578, 250| 3,911,300) 3,066, 700) 3,329,350) 3,179, 750 
Netherlands.......... 234, 000 994? 050) 5, 000 289, 150| 167,600 92, 000 180, 850 60, 250 
1, 750 Ad. 550) coe Sea ee |e ee | so 24, 200 
37,900} 29,950 - 39,000, 60,500," 74,650} 37,600, 44,500| «59, 150 
42, 600 53, 450) 13, 350 6, 550 29, 850 26, 500 27,600 32, 650 
3,046, 750) 2,277,050, 2,822’ 000, 3,851; 400) 4,190, 900, 3,391, 800) 3,343, 950| 3, 408, 700 
3,804, 050| 5,320,900, 4) 8847750) 3,569,000) 3,238, 100| 2,726,900) 4,927, 250] 2, 951, 600 
96, 900} 42, 550 92/000) °308)300| ° 76,800} ° 65,550} 156,900} 394900 
Patal..-:...2.:- 11, 831, 450/12, 210, 050 12, 691, 600/13, 217, 550)13, 125, 200,10, 639, 100)13, 194, 950|11, 078, 550 
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TABLE XXI.—ExPORTS FROM SWEDEN OF PINE AND SPRUCE SMALL HEWN oR 
Sawn Timpers, Less THan 74 IncHES at MIDDLE, BY COUNTRIES OF DEs- 
TINATION, FROM 1903 To 1918—Continued. 


Coun cee) aaa 1912 1913 1914 1915 1916 1917 1918 
Cubic feet.| Cubic feet.| Cubic feet.| Cubic feet.| Cubic feet.| Cubic feet.| Cubic feet.| Cubic feet. 
United Kingdom.....| 605,000] 571,100] 696,300] 1,528,300| 499,600] 1,342,950] 110,450) 46, 150 
103220 (62) See a 458,050} 579,800) 624,150) 235,650).......... i300|teees- soo 19,300 
Germany 2, 799, 200] 3, 113, 800] 3,292, 400] 1,976,800] 744,150) 82,500] 320,250] —- 88, 950 
Netherlands 170,950} 309,200} 961,850} 525,300} 57,500/ 246,200) 172,600} 155,700 
Belgium ..-.. 4 AA UU Net eas = nl (MPa 5 real ia SSP eel eee te Re aL 
Bait... 00. -| 14,350] 52,450] 43,000] «28, 150 3, 750 (SC 0) (ee A 
ANOLWAY =; 2 een. 18, 150 55, 650 62,300} 101,800) 192,850) 1, 173, 450} 858,600} 380,000 
Denmark | 3,324, 800] 3,820,350] 5,355,900! 5,006,500) 4,546,000] 5; 271,300] 3,707,800] 5,001,750 
EypE..ceee- 25680, 450) 2eShyean|) 1, 874, 100! 1 \ BOOANO! bee elles oe loo eckanucklocsezecn se 
Other countries ..... -| 860,900} 745, 400 985, 800 480, 250 69, 400 97, 400 61, 950 23, 750 
otal sss 3 o.. '10, 949, 850/11, 605, 000/13, 895, 800/10, 692, 150) 6, 113, 250| 8,221, 450| 5,231,650] 5,715, 600 


TABLE XXIJ.—Exports rrom SWEDEN OF PINE AND Spruce RartRroap TIEs, BY 
CountTrRiEs or DESTINATION, FROM 1903 TO 1918. 


United Nether- . Den- Other : 
Years. Kingdom. |@@™™any-| Jands, |Norway-| mark. |countries,| T0tal- 
Cubic feet. | Cubic feet.| Cubic feet.| Cubic feet.| Cubic feet.| Cubic feet.| Cubic feet. 
GSM, 2 aii cs ul ee ESOOEOAG) (SIERO te 47, 161 A060) | poaer eae 1,352, 167 
ie CGNs eae 2 Paneer TIC AE! bat Reagent aV 2 50, 973 2, 205 ae 1, 553, 200 
TITUS 0 ei el a a a a S190; 495 1 61,9522... 528. 56 88h GOsa On (tease nee 2,341, 802 
{URI ey ae SA 1,857,874 |) 1805665: |.2 2.2. 2-22 52,421 ee at Ce UE A 2, 100, 703 
DON Vechten te Stress sek 2 G5" 090) ass seeks] Yaak ake 63, 363 21 O05s |S tes nee 2, 255, 458 
TEU A OR Sa en ey eect 2, 758, 483 Ba Lf al RP = eee 21,427 CR AIIAR lee nee nee 2, 800, 561 
HOO Steet oe eae ee 1, 997, 309 Binh eee Bae 1271 DAS AOR: sal Bila 2 2,023, 113 
LONG.) £2 Soe ae aoe TEGO GSO UG | Bans ese cies oo Se sia 7,519 feta Oy I Set ee aeae 1, 683, 174 
TOT AES Ene ene Oe ea UGS Cy Ese ee Genes [Beene 600 TSS 2p0 i ees = ae oe 1, 544, 728 
1 CYP a Sed ee ate Con it eee ZL SOONROO Eee Serle ee sate 2,047 20, 297 @ 494 2, 862, 618 
TIS ha ae a ae Reeth SR ZOOL OTO | RAS NEE et fue oe 20, 509 99,475 b 530 3, 084, 584 
TCT 2 fea oe Ea ee a oe DER Y rR iy. Melee tines Ene eee 99, 934 29, 511 1, 165 2, 563, 345 
GWG) SERS Eee TS eal ae 2,309, 785 SOA ean en avd EE eR ataye-AL. Utd ears ae | 2,929,970 
OUG RE ee att Bee 2,316, 139 73,071 6, 954 42,960 | 650,579 |.......... 3, 089, 703 
TY Wie sid ae 8 A Pe poe STORE | eee eae ees: 2556860" 2600 720 |= sons sen 1, 163, 523 
HONG S LS 8 Ge Has ee Ree ee 188, S2Gh| eer oss 625, 022 4 977 485, Re se eee 1,303) 665 


2 To Canary Islands. 
b Including 424 cubic feet sent to Canary Islands. 


TaBLE XXIIJI.—Exports rroM SWEDEN .OF PinE AND Spruce Pir Props, By 
COUNTRIES OF DESTINATION, FROM 1903 To 1918. 


a United Nether- Den- Other 
Years. Kingdom, | France. |Germany.) Yangs, | Norway. | mark. |countries,| Total. 
Cubic feet. | Cubic feet.| Cubic ie. Cubic feet.| Cubic feet. | Cubic feet.| Cubic feet.| Cubic feet. 

1903 | . Joseeee 35,374,236 |.........- AI GQ4AS 1: Sera LAE GSO Serres se | ers ciaies'= 3 36, 091, 496 
1904 2 / pee 31, A005 004i eas. =< ee Still Bert 2 590, 781 CU Saree ees an 897, 339 
1905. 2a 25, 135, 6810) acorns se LOGY | seaeeee 315, 900 212 8, 083 25, 459, 631 
1906.32. Bese 27, 561, OOH eet aoe ea = bE eee 32, 653 769, 575 8, 825 529 28) 372? 940 
L907...) 2 eee 93; 447, QUT GRE Re seen See cece as ee eenaee il 695, 671 282 353 | 25,143,307 
1908... 22 eiee 21, 730, 221 SB oie) | ee ee ee [pee eo. ” 991; 330 3,777 565 | 22,729, 282 
M909. <7 owe ocee 14, 8977 518 AEE | aera ae 75, 613 592, 405 423 4,730 | 15,579, 620 
OU eee 17, 846, GA8T | o sae nees 35 9,354 256, 137) eae cer 3,566 | 18,115,325 
RNs = 17, 956, BOON be- eee GY SE el Beemer 369, 626 141 14,191 | 18,504, 860 
2 15, 010, GOSS: (2 eee OP ADOW So eae 365, 920 918 39,360 | 15,538,778 
iG. 18, 798, OSs eas Sates 25,134 247 324,019 53,197 35,370 19, 236, 170 
Hoy 16; 6055402) |05- 2:2 PE08S) [Soc wea aoee 593, 746 3,459 73, 248 17, 277; 938 
LOLS eae = 2 22090 O08 | ease hate secs core Peis a 3,722,314 8,119 1,941 25, 8287 939 
LONG? s Seems 15, 817, Ti S| Reece eee ans gs cee 1102, 419) Sree cee 2,047 | 16, 921; 584 
iS) Byer oe 4 208; SOL ERS! 2 See Been Sa be 2 290,837) $209) G82) (bss. once 4° 709, 020 


WS. 4. Oe e397. 166, |. eee 146, 28341 PHOS 847 NO. cs. 4, 037, 296 
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TasLE XXIV.—Exports rrom SWEDEN OF PINE AND SprucE Pune Woop, BY 
COUNTRIES OF DESTINATION, FROM 1903 TO 1918. 


United 
A Ger- Den- Other 
Years. os many. | Norway- | mark. |countries.| T°tal- 
Cubic feet.| Cubic feet.| Cubic feet. |Cubic feet.| Cubic feet.) Cubic feet. 
NOUS Sere Sade Sos Uonreteeiaie ence us Sune ceed Sees cls ~eia| asiatele aafeee 635,153 | 247,771 | @9,354 892, 278 
OGTR Oe ani ces oo ace ast. nase cee peteeo Aste | sels e eaters 612,632 | 134, 105 | 2130, 080 876, 817 
NOOSE cathe ae octets ot eies cos oe oes eae Reels Sains = ctele=||o Meio cepetete 340, 715 69/506 ||. 22 eeee 410, 221 
RUNG SER ce pans, ee Sis A> eta cicinie REE Ye alata sasets= [lo apeierm a epee 348, 729 17,721 | 649, 455 415, 905 
LOO Eee a cj Sista Se elsiad 2. Se te eRe EE lem sine ote ee 6, 460 525, 970 52,089 |25..- eee 566, 318 
WOOSTER AS B05. soe oe Sebivn oe Coeaeeee ons Saeewesie so deteme as 597, 346 8000) | 2s. 2 ace 603, 912 
EOOON 9. Me Sook 2 aie ace ORES = Sed es Sack sce 18, 568 Ls 160" | sees. 6 107, 029 127, 362 
OUI C. oe Sich oe aleve tom oyaere ale aiovale Sine ote wince @op/ate elle ctapare slaleete A 3,318) eee en ans else 3,318 
AS ee i eat ap ee i a ee 15836) (Poe ces tine 787 LDA ee etree alee ow <'5 79, 990 
LOT Se Seah oe nee eee = =, See eae 918 93707 ||, 1,248, 808) aa ceeeeeelees os ca. 1, 259, 433 
LOVE 0 OE en Nee Rew e fo co s)ea eee B85 2801 eee neice 843, 246 ee 9 Ale aoe ee 934, 002 
TORR A 2) 3 eee oe te 199; 586i |\53 53... Lgiddigid (On| ese ccee ae oe eee 1, 977, 365 
LGU G heen sae Ree eas ne.s cablemee epee erect ectodl He teseSose 452, 228) | Gown tease ee ed So 452, 228 
LODO Mae iin 8 os at Sa re ieee tale sacle otew 218966) peeree ee eee Seco 218, 966 
LOTR BERS epee ee cis. case Cease ee eeeeee [tetee reste see eee eee 40, 983) .ac ee seuc lees 40, 983 
a To the Netherlands. > To France. e There were no exports in 1910. 


TaBLE XXV.—EXPORTS FROM SWEDEN OF PINE AND SPRUCE TELEGRAPH AND 
TELEPHONE POLES, BY COUNTRIES OF DESTINATION, FROM 1903 To 1918. 


United Other 
= a Ger- Den- < 
Years. King- | Norway. Egypt. coun- Total. 
omit many. mark. rida: 

Cubic feet.| Cubic feet.| Cubic feet.) Cubic feet.| Cubic feet.| Cubic fect.| Cubic feet. 
RSA ee ae Ae 45, 608 2° 506'| kre ets 33853") 930,078 |. uae f 
CETERA) 6 at ae RON TL Loa AGHES4B\ locetcane pel eee sane RATE AT 302) | ene 213, 494 
PATA TU, yo Bn PE BTA (ioe oh aE MAE 49,385 | 20,439 |_......-.- 309) 193 
(OG Vocisadanesobooe nasa sdeseosacde Te we soddseqsne)Ssecascuss an va UB esshi) | eee sac ay Fe 
TOD FER Mone SRLS. 1 EF 7 ak Sek ee | bee eel MRR 2 kes oS a a { 
71h UN ano ee NIB IO40)| Oo coe 18,709 | 103,782 | 5,154 |........-- | 244’ 594 
SGM a te BU as |. ate eye ee tl 7s StL gaa. ke Satis Gea 
TORO ce aT Wha dee | Jane eg Weeden ce bag oie gv can ee 
BBIDNU EN Ag hee WED St aan 13,379 | 199, 798 9.4501 Oia aes coor al eee 364, 119 
BOIS Le ets les eg SHE 36,077 | 151,119 635. |°078, 724 )o) ccc daece Peteieortess Te) 366, 555 
rE 7 NPS a GE RS BC. Seat 374,180 | 144,730 | 66,152 | 227,297|.......-.. 2529 | 812,888 
iC ep Re Sn ks aN ed 2,153 | 15, 497 5, 400 | “S50 BSS oo. 2. cll ee 382, 934 
POR MEA Oey Oe a aa kg (0 a | 26,298| 287/901 |.........- is Abo Nosed 381, 134 
517 HAP SOME ae Lake, he nee lin Caen ae Mi ae a 34,100 | 185,748 |.......--- [oe 219) 848 
TST Ks ky yl a oe PMR Rep Op MRE 0) LA RAN oH) AG Greta 2 a Sol fet 1G2. BOR Wort as 669,329 | 231/991 

a To France. > To the Netherlands. 
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VALUES PER UNit GIVEN IN SWEDISH OFFICIAL STATISTICS IN 1913 FoR PINE AND 
Spruce Propucts ror Export. 


Hewn timber: Per cubie foot. 
Minimumaameterat middle 77 inchess:* ......--.-0.22acs.-- ss ene. ee ete $0. 25 
damier 7 6 Chen esas! Let aie. De a kee aes eee ce lees als A lei 
iemrerenless thiam 4s ime ness .24 Serene = |) eh ee et el al 
Pi eeeneCs.. eee! . es. eee SS oy ae eke oe obese me IF 

OLE 8 0 7S aS RS Pe gs ee Cpanel Re AON ah eae . 05 

Round timber: 
ee, logs, ete.— . 

Z inches i ie) CLR Te tage t te n tea eee e'< 2 eee gee ole eae 25 

a “94 inches in top diameter......-.-.-- 2S SRR he oo, a Pee a 
Telegraph and pe Pore LY Ero A ARs 5's oe pec oe aye ate ake ale Pa ly 
il Prgmeemeee. ==. «ae eae ie = <a) ae mera oe Be ieas cies sca gty ogee te . 05 
NUE RRR ho pe! \-\~ oi => ~ 2/9 BAA merce Oe A is en . 08 

Sawn lumber: Per M feet. 
2022 SLAG ELA IRAs... SARS ARIIRER OA a * 25.28 
nee te. epee <a ee Niro Ll aside ce cme aeiia ss «e's 3 15. 55 
Planks (minimum thickness 2 inches, minimum width 74 inches)— 

LEV iD tg ge RES... hy SO PA RRS OF TE ee ene tes ee 23. 70 
PEC E erste arn soko 2S laa uae lag orate Minthlnte whe ac, = bie, Smale 21. 30 
Battens (minimum thickness 2 inches, width 5$-7} inches)— 
EAE R OL. Ls GRC MS ee ee ra ee ee 19. 70 
Erratic memeentas Ped ects Pe SRM ent, es ROE TS FOS verse oan 2x 18.75 
Scantlings (minimum thickness 2 inches, width less than 5 inches)— 
ek PERSE LAP LANE, SREY Aad CPL ras Si eI ate whe: ok AE, pe eedee ESN EUS 2 17. 25 
mrs? A eeeniriul tierra ach. el blo. beeen. ayes 16. 95 
Boards ieee than 2 inches thick)— 
7 inches and more wide— 
ieee Seren hesih. tC Hoh ts Mie ema Ot ae ee Wel mes 26. 30 
UALS (SS 207 RA, ROADS oe RN ean e  E  e aT  S 22.10 
5-74 Inches wide— 
TSE LEN Cats AE ER ar: Oe ee ge ge 22. 00 
RRP Re Chet EA Be Ns I Ooty i la oon ue aie WE Se 19. 00 
Narrow yeas (less than 2 inches thick and less than 5f inches wide)— 
FETE ee eae ER Se, age oe rae et eae Oe ga ae ec ae ret 16. 45 
EPRI ee ete See apes Ree ok eos oe et ee Rea eat Key ko 16. 00 
Splitwood (maximum length 64 feet) era eRe (ap al mine a eee shy 4. 65 
SRV Ree en eee ce ma us Ss OO ee Sle teen Sos sh 9. 48 
Hameeeisis moldines) Gterees 4o.. 22k seo ede Se ee ene 8. 81 
Pen EE nied Cg eee te 9.48 
Planed lumber: 
Boards— 
Minimum width 74 inches— 
ie ans Foe Ss) IL ehh io AR een at ols Soni es Bee. 29. 75 
SRE nein re reese STL Oy. CL eNO Phe Wea 26. 40 
Width 5§ to 74 inches— 
EE ne phe tea Pe EP Re PE Re Sd ge a 23. 65 
fey ein C33. A a a ioe A eee 0S ae ee) 8a ee 3. 00 
Width less than 5f inches— 
OP 111 ee ee ena ty ecm te ck RB 20. 95 
RS DIUCE Dae eles alae a aia SN hee ek Cena alan wim oh nin Dy 21. 65 
Spitteaod (maximum lenoth 6} fe@)-- 02-2 2ea o.oo oe son eee eo 6. 32 
(eis) | Sa: A ee i, Aceon) | ee Sp ERE 30. 33 


Appendix C.—CATALOGUES. 


In connection with the foregoing report, Mr. Oxholm submitted the 
following catalogues, all in the English language, which may be 
seen at the Bureau of Foreign and Domestic Commerce or its district 
offices: 

Price list of sashes, doors, moldings, etc., 1911. 


Torroba-box catalogue. : t 
Bolinders’ catalogue of sawmill machinery. 
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